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MAGAZINE RIFLES FOR THE UW. S&S. NAVY. 

The Secretary of the Navy of the United States has 
advertised for inventions of magazine rifles for the 
naval service. His notice to inventors will be found 
in our advertising columns. On August 1, 1894, a naval 
board will convene at the Naval Torpedo Station, New- 
port, R. L, to test rifles for the service. The inventors 
of the country are invited to submit their inventions 
to the board to be tested for adoption in the navy and 
|marine corps. The ammunition and caliber are al- 
ready decided on; the model for the guns is yet to be 
| accepted. We trust that the United States will pro- 
‘duce an acceptable arm, and that it will not be neces- 
sary for our government to look to other countries for 
| its navy rifle. Our inventors now have four months 
before them in which to prepare for the contest. The 
Bureau of Ordnance, Navy Department, Washington, 
D. C., will supply copies of the specifications upon ap- 
plication. 
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RECENT WORK AT THE SMITHSONIAN INSTITUTION,* 
| Notwithstanding the increasing demands of the ad- 
| ministration of the Smithsonian, the present secretary, 

like his distinguished predecessors Professors Henry 
and Baird, has been able to carry on valuable research. 

By a method which he has himself devised, Mr. 

Langley has been investigating the invisible part of | 

the solar spectrum. The instrument which he uses is 
called a bolometer. It is a strip of metal x;y, of an 

inch in thickness and ,}, of an inch wide. A current 
of electricity is constantly passed along this thread. 

**When the spectrum, visible or invisible, is thrown on 
it, the thread is warmed and the current decreased by | 
an amount corresponding to the intensity of the effect | 





received, while novel instruments specially mounted 


and constructed are in electric connection with the 
thread and automatically record every minute change 
in thiseurrent. With late improvements, these instru- 
ments are so delicate that change of temperature of 
one millionth of a degree is readily detected and even 
measured.” 

Full particulars of the work accomplished with 
charts, showing some hundreds of lines corresponding 
to the *“* Fraunhofer lines” of the visible spectrum, are 
soon to be published. 

Secretary Langley’s investigation has so far been 
carried on in a temporary and unsuitable building. He 
hopes that Congress may soon see fit to select a site for 
asmall but properly constructed Astrophysical Ob- 
servatory, for the construction of which $10,000 has 
already been placed in his hands by private donors in- 
terested in the research. 





The Bureau of Ethnology, under the direction of 
Major Powell and Dr. Cyrus Thomas, has been for 
five years making special study of the mounds in the 
Mississippi Valley. Their elaborate report, soon to be 
published, will show that the evidence they have found 
leads the investigators to the belief that the mound 
builders were the progenitors of the modern Indians. 

From the Hodgkins Prize Fund given to the Smith- 
sonian by Mr. Hodgkins, of Setauket, L. I., for the en- 
couragement of research upon the nature of atmo- 
spheric air and its properties, a grant of $1,000 has been 
made to Dr. J. 8. Billings, U. 8. A., Army Medical 
Museum, Washington, and to Dr. Weir Mitchell, of 
Philadelphia, for investigation into the nature of the 


| organie substances exhaled from the lungs by human 


beings, with reference to the application of the results 
to the solution of the difficult problem of proper venti- 
wai | lation. 
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be fixed, under the possibilities of pressure equal to the 
flow of its atoms toward a readjustment of an equili- 
| brium necessary to maintain a permanent form, by 
equalizing or transferring pressures from a single 
direction to the multiple directions required for sta- 
bility. 

The measure of the force necessary for the flow of 
| solids varies greatly in different materials, due to vary- 
|ing molecular adhesion. The hardest materials known 
jare no doubt subject to molecular change of form 
| under pressure, but as we gan only use the hardest and 
| most resisting material for producing pressure, there is 

| an apparent limit at which we can prove the flow of 
| solids. 

All nature teems with evidence that long-continued 
pressure bends and folds the solid rocks forming the 
stratified crust of the earth into the most fantastic 
forms, in the effort to conform to a condition of equili- 
brium in pressure. The presence of intense force by 
compression is manifest at the present time in mines 
and quarries, by the disposition of the walls of deep 
mines and rock channels to gradually close without 
fracture, by a slow molecular movement from a great 
and constant pressure due to the shrinkage of the 
earth’s crust. 

The flow of metals by pressure is well understood hy 
those familiar with many of the mechanical processes, 


~ © Report of 8. P. P. Langley, Secretary of the Smithsonian Institution, for 
the year ending June 30, 1898, to the Board of Regents. re 








and some metals seem to flow like water under pres- 
sure. 

Under a pressure of from 6,000 to 8,000 pounds per 
square inch, the movement of the warm lead from a 
pipe press is a novel sight. At 10,000 to 12,000 it issues 
at ordinary shop temperature. Block tin issues from 
the same press at from 16,000 to 20,000 pounds per 
square inch from warm to cold. 

It has been shown that, in punching very thick iron 
nuts cold, the punched sprue under a slow move- 
ment of the punch was a little more than one-third the 
volume of the hole—evidence that two-thirds had 
flowed into the body of the nut. The reduction of area 
in testing metals is a measure of their flowing qualities 
under the requisite pressure. If quickly done, their 
fracture is generally crystalline; while a slow reduc- 
tion invariably shows a fibrous fracture, as well, also, 
an increase in the amount of reduction, showing the 
value of the relation of time in the flow of solid mat- 
ter. 

The welding of metals by pressure alone is a most in- 
teresting phenomenon, and as far as experiments have 
gone gives evidence of plasticity even in the most crys- 
talline and brittle metals. The pressure required to 
weld the powdered mass intoa solid is stated as fol- 
lows: Lead, 13 tons to the square inch, becoming 
liquid at 38 tons per square inch. Tin, 19 tons per 

square inch, and at 47 tons becomes aliquid. Copper, 
| 38 tons per squareinch. Zine, antimony, bismuth, and 
aluminum, at about 38 tons to the square inch; becom- 
| ing a solid structure from their powders. Their lique- 
fying pressures probably cannot be experimentally 
| known, as the required pressure is near the limit of the 
| strongest metals to withstand. 

Under the ordinary use and strain upon metals 
| where severe tension and compression are required, the 
| element of time is one of the chief exponents in the flow 

of solids by molecular change of form and place. This 
|is well illustrated in the set of bolts, beams, stays, and 








struts in structures with permanent strains, wherever 


the strain approaches to near the elastic limit. Vibra- 
tion is a vital factor inthe readjustment of molecular 
forms and becomes a time limit of great importance in 
suspension structures, axles, and shafts. What is 
termed the fatigue of metals is a general expression of 
the changing molecular condition from strain or vibra- 
tion, or both; in which experiments have shown a par- 
tial recovery by rest. This may be true in regard to 
springs and strained or vibrating members of a struc- 
ture, car axles, and heavy shafting; but as applied to 
the cutting tools of everyday use we have only a very 
limited faith. That improved qualities have been 
found in iron that has lain dormant many years and in 
tools that are rusty with age may be patent to many, 
and seems to have been proved ina few cases; but 
should not from this alone become an acknowledged 
axiom. 

In the view and understanding of the tendency to 
molecular flow in all structural material toward a 
weaker form or condition, especially in tensional mem- 
bers, it is a most important consideration that the fac- 
tor of safety should be largely increased in every struc- 
ture in which life and property may be jeopardized, 
whether it be a machine, a boiler, a vehicle, a building, 
or abridge. Absolute safety should be the prime axiom 
of construction. 


_-o?}o> 


BILTMORE FOREST—A GREAT ARBORETUM. 

Mr. George W. Vanderbilt, a wealthy and enterpris- 
ing citizen of New York, purchased some time ago a 
large tract of forest land near Asheville, N. C., with 
the design of converting it into a grand arboretum, 
which should not only contain every tree species that 
could be grown in the latitude, but in its management 
should stand as an example of scientific forestry con- 
ducted under favorableauspices. Substantial progress 
has been made already in this laudable endeavor, and 
Biltmore Forest is likely, in the course of a few years 
more, to take the highest rank among enterprises of 
its class. 

Mr. Vanderbilt is entitled to great credit for his se- 
lection of so noble an object on which to devote his 
means and attention. We need not dwell upon the 
great importance to the country of the inauguration 
of a great forestry school, as this might be termed, 
where the best methods of preserving, cultivating, im- 
proving, and propagating forests is being practically 
exemplified. In all parts of the land the noblest forests 
may be seen going to ruin, and little or no systematic 
effort has ever been made to protect or preserve them. 
The results are highly disastrous. Our streams prema- 
turely dry up, the soil is denuded, and extensive re- 
gions, which with intelligent forest care might be 
made valuable, are impoverished and rendered worth- 
less. 

From an interesting little brochure by Mr. Gifford 
Pinchot, consulting forester of the estate, we gather 
the following : 

Biltmore estate lies in the western part of North 
Carolina, on the right and left banks of the French 
Broad River, along which it stretches for a distance of 
six miles. It consists chiefly of broken, hilly land, 
fairly well watered, alternating with the broad alluvial 
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»ottoms. The summits of the hills reach an average 
,jtitade of about 2,300 feet. The total area is 7,282 
acres, or rather more than eleven square miles. 

A little more than one-half of the whole surface of the 
estate is woodland, and constitutes Biltmore Forest. 


vreat variety in its density, size, and condition, are 
marked features of the forest. 


| 
| 


ihe changing slopes, the many kinds of trees, and the | not including interest on the ground, or the price of 


| 
It derives an additional 


timated total of 1,867,000 individuals. As may be in- 
ferred, the great majority of species for this work have 
not yet been planted, and those included above are 
largely standard kinds. The cost of raising young 
trees in a private nursery, such as that at Biltmore, 


the seed, may be roughly estimated from the state- 
ment that two year old transplanted tulip tree seed- 


nterest from the fact that it is the first piece of wood- | lings, standing in the nursery rows, cost $3.35 per 


iand in the United States to be subjected to a regular | 
system of management, the prime object of which is to | 


nay the owner while improving the forest. 
' Biltmore Forest is composed for the most part of 


deciduous trees, Of these the white oak is in all respects | 


first, Seeond to it numerically, but of inferior quality, | 
ve the black, the scarlet, and the Spanish oaks, in the 
order named. These are followed by the short-leaf | 
pine and the chestnut, and these again by the hickory, | 
chestnut oak, black gum, maple, tulip tree, and various 
others. 

\t the time when forest management was begun on 
the estate the condition of a large part of the forest was | 
deplorable in the extreme. The people were in the 
habit of eutting all trees which could be used or sold 
as fuel, fencing, or saw logs. They turned their cattle 
into the forest, and often burned over their woodlands 
for the sake of the pasturage. A large part of the sup- | 
ply of firewood for Asheville formerly came from land | 
now included in the estate. Under such treatment the 
forest, originally of moderate quality, grew steadily 
worse. The more valuable species of trees were re-| 
moved, and the Jess valuable ones remained to seed the , 
round and perpetuate their kind. The fertility of the | 
soil was destroyed by fire, while the young trees which | 
crew up plentifully in many places were cut back year 
after year by the browsing of cattle. 

The general objects of forest management at Bilt- | 
more are three in number. The first is profitable pro- 
duction, which will give the forest direct utility. If 
this were absent, the existence of the forest would be 
justified only as it lends beauty and interest to the es- 
tate. Second, a nearly constant annual yield, which 
will give steady occupation to a trained force, allow a 
permanent organization, and make regular operations 
possible. Third, an improvement in the present very 
medioere condition of the forest, without which its 
future would be nearly hopeless. 

Under the direction of Mr. Frederick Law Olmsted 
a collection of trees and shrubs has been made with 
the intention of planting them out, when they have 
attained a proper size, along the line of a road to be 
called the Arboretum Drive. This road, about five 
miles in length, will run through some of the most 
beautiful portions of the estate, and will be lined for a 
hundred feet on either side by the plants of the collec- 
tion. It is the intention to make this arboretum one 
of the finest in existence. There are already in the 
nursery more kinds of trees and shrubs than there are 
in the Botanical Gardens at Kew, near London, and 
the number is being steadily increased. The climate 
will allow a larger variety of trees than that of any 
other large arboretum which has so far been begun, 
while the liberal plan of the work is intended to make 
the best use of so admirable an opportunity. A care-| 
ful record of the treatment of each species is being, and 
will be, kept; while a forest botanical library, already | 
of considerable extent, will furnish the necessary aid | 
to study. 

After the subtraction of all land occupied for any | 


thousand; and four year old transplanted white pines 
$4.85 per thousand. 

The continuation of the work at Biltmore along the 
lines already defined may be expected to yield much in- 
formation of general value. The aboretum, from its 
situation and extent, will aid powerfully in determin- 
ing the value of very many kinds of trees for a large 
part of the country, and will offer admirable oppor- 
tunities for their study. The forest planting may add 
new species to our list of commercially valuable trees, 
and discover new uses for those already known. It 
will add greatly to our seanty silvicultural knowledge 
of the trees which it will contain. For the forest a stil] 
larger field of usefulness may be anticipated. The value 
of the methods already used in its treatment will be 


determined, new adaptations of the principles of for- 


estry to American conditions will be developed, and in- 
formation as to the business side of forest management 
will be gained. But above ail, it will be useful in de- 
fining and helping to solve the problems with which 
American forestry must deal, and in awakening an in- 
terest in those practical details upon which its success 
in the future must so largely depend. 


a ee 
Obituary. 


Heinrich Hertz.—The death of Dr. Heinrich Hertz, 
which occurred on January 5, robs electrical science of 
one of its youngest and most celebrated representa- 
tives. Born in Hamburg in 1857, he pursued a course 
of study in engineering up to 1878, when he turned his 
attention more especially to physics. In 1880 he re- 
ceived the degree of doctor of philosophy, after study- 
ing under Kirchhoff and Helmholtz, and was for three 
years the assistant of the latter, whom he left in 1883 to 
fill the position of privat docent at the University of 
Kiel. He became incumbent of the chair of physics of 
the Technical College of Carlsruhe in 1885, and finally, 
in 1889, succeeded the illustrious Clausius in the chair 
of physics of the University of Bonn, which he occu- 
pied until his death. 

The attention of the scientific world was called to 
Hertz as long ago as 1886, the epoch at which he pub- 
lished his first researches relative to the action of violet 
light upon the electric discharge, soon followed by a 
study upon the velocity of propagation of electric in- 
duction. After these remarkable researches the scien- 
tific fame of Hertz was soonestablished. It dates from 
1888, the epoch at which he succeeded in furnishing an 
experimental confirmation of the views of Faraday and 
Clerk Maxwell upon the propagation of electric waves 


in the surrounding medium. The learned experimenter 


showed that these waves produced by discharges of 
great frequency are identical in frequency and nearly 
in length to thermic or luminous waves. To this effect 


‘he devised in all their parts the means of producing 


such waves in a continuous manner and the apparatus 
that permits of analyzing them. This apparatus, which 
is now classic, is known as the resonator. He showed 
the reflection, interference, refraction, etc., of electric 


definite purpose, there remains at Biltmore consider- | waves, and, through numerous experiments, confirmed 
ably more than 1,000 acres at present lying waste, but ‘the identity of all the different phenomena of radia- 
which is to be used later on for planting forest trees. | tion and their common origin—ether in vibration—the 
This land, composed of old clearings, is situated largely | various phenomena being characterized only by the 


on the tops and shoulders of the hills, on the side | 
toward the river. For the sake of the landscape it 
is important that these areas should be planted with 
trees, while the opportunity which thus arises is valu- 
able along many lines. The climate of Biltmore permits 
the successful growing of an exceedingly large number 
The space available is very large, and the 
nursery already established along the Swannanoa 
xives nearly perfect facilities for raising the seedlings. 


of species, 





length of the waves and their frequency. The inti- 
mate nature of these vibrations still escapes us, and 
probably always will escape us, but we owe a grateful 
homage to those who are trying to lift the veil that 
hides the truth from us—an homage mingled with re- 
gret when death so prematurely and ruthlessly removes 
those who have best succeeded in this arduous task. 
Edmond Fremy.—Science has just lost one of its 
most distinguished followers in the person of Edmond 





The plan upon which the forest planting is to be un-|Fremy, who died at Paris on February 3, in the 
dertaken is a wice one and is likely to produce’ eightieth year of his age, having been born at Versailles 
important results. We are acquainted with a great/|on February 28, 1814. After finishing his studies, Fremy 
number of exotic species in their garden character; we | became preparator to Gay-Lussac at the Polytechnic 
know very few of them as to their adaptation to forest | School, where at this time Pelouze was assistant. 
uses. Of the silvicultural character of American trees| Later on he succeeded, at the Polytechnic School and 
we are almost equally ignorant. It is intended, there-| the College of France, Pelouze, who had become pro- 
fore, to plant blocks of an acre or more of each of a| fessor at these two establishments 

very large number of American and foreign trees, as-| The young professor replaced Gay-Lussac for some 


signing each to the character of land which it is most|time at the Museum of Natural History, and finally 1 


likely to oceupy with advantage. These blocks are%to | succeeded his two masters in 1843 and 1850. Before oc- 
consist of both pure and mixed forest, and a record is | cupying the chairs of chemistry of the Polytechnic 
to be kept from the planting of the seed, showing the School and Museum, he delivered lectures at the Cen- 
yearly conduct of each species. Such an experiment | tral School and School of Commerce. In addition to 
inay be expected, in the course of time, to add many im-| the multiple duties of his professorships, he devoted 
portant species to the useful forest flora of the country. | himself to numerous researches in his laboratory. His 
While it is true that in general native tres are best,| important discoveries soon placed him in the first 
there are, nevertheless, very important instances where | rank of the most distinguished chemists of our time. 
«xoties have been exceedingly useful. In 1857 he was elected a member of the Academy of 

The list of seedlings now being raised in the nursery | Sciences in place of Baron Thenard. In 1879 he suc- 
for forest planting includes twenty species, with an es-' ceeded Chevreul as director of the Museum. 


Decorated with the order of the Legion of Honor, 
the eminent scientist was promoted as officer in 1862 
and as commander in 1878, 

His first memoirs date back to 1835, and relate to the 
precious metals, gold and silver, and to the rare and 
little known metals of the platinum group. His re- 
searches upon ozone, in conjunction with Beequerel, 
upon the ammoniacal bases of cobalt, upon the 
fluorides, and upon the syntheses of the crystallized 
minerals, successively attracted attention and greatly 
contributed to the progress of the industria! arts. 

We owe to Fremy some important work in organic 
chemistry. He added new facts to the history or pro- 
duction of the fat acids, the guns and pectic sub- 
stances and shed a bright light upon all the subjects 
that he engaged in the study of. He devoted himself 
especially to the study of the immediate principles 
contained in plants. Contrary to the opinion of 
Payen, he showed that the genus cellulose, so to 
speak, contains several different species. He char- 
acterized vasculite, the origin of the ulmie substances. 
He likewise investigated the products derived from 
animals, As director of the Saint Gebain works, he 
introduced improvements into the manufacture of 
soda, sulphuric acid, glass and the products that are 
the basis of some of the modern industries. He devoted 
himself to numerous researches upon steel, cast iron, 
and gun metal, and discovered an alloy of iron and 
steel of remarkable tenacity. Toward the close of his’ 
life he published, in connection with Mr. Verneuil, 
one of his pupils, the results of his labors upon the 


artificial production of rubies, This was his last 
work. 
Fremy’s publications were very numerous. The 


Traité de Chimie, in six large volumes, by Pelouze and 
himself, has long remained the fundamental work of 
classic instruction. In 1881, he began the publication 
ofa vast chemical encyclopedia, with the collaboration 
of the most competent scientists, and which is just 
finished. He published more than a hundred memoirs 
inthe Comptes Rendus of the Academy of Sciences 
and the Annales de Chimie. 

Pierre Joseph van Beneden,-—This distinguished 
zoologist, who may be considered in paleontology as 
the successor of the great Cuvier, and who was born 
at Malines, Belgium, on December 19, 1809, died at 
Louvain on the 8th of January, 1894. He exhibited a 
rare aptness for the study of the natural sciences at an 
early age. He was passionately fond of the study of 
the marine fauna of his country and devoted himself 
ardently thereto. His first functions were those that 
he obtained in his youth of guarding the natural his- 
tory collections of Louvain, and later on, in 1885, he 
was appointed professor at the University of Gand. 

The labors and observations of Van Beneden upon 
the Cetacee are regarded by naturalists as of the 
highest value. He also made important studies upon 
the Annelids. His very numerous memoirs during his 
long career were communicated to the Academy of 
Sciences of Brussels, of which he was a member, and 
to the Academy of Sciences of Paris, to which Quatre- 
fages generally presented them in the name of the Bel- 
gian naturalist. Weowe to Van Beneden important 
works upon medical zoology and researches into the 
littoral fauna of Belgium.' He had'a remarkable talent 
as a draughtsman and most of the plates of his splendid 
works on natural history were the work of his own 
hand. He was in correspondence with all the most 
illustrious scientists of Europe and a member of nearly 
all the scientific academies and societies. One of his 
many contributions in aid of scientific work was the 
establishment at his own expense of a maritime labora- 
tory at Ostend, which has since served as a model for 
others. 

At the time of his death, he was one of the faculty 
of the University of Louvain. 


—___—_— - + -@ oe tC 
Nicotine in Tebacco,. 


Dr. G. B. De Toni, Venice, has published the re- 
sults of histochemical researches on Nicotiana Ta- 
bacum and other species of the genus. He finds the 
alkaloid, C,.H,,N., to be located chiefly in the epi- 
dermal tissues. It is absent from the seed and the 
young plant. In the root of the mature plant it oc- 
curs in the cortical tissue, and especially in the layer 
of cells immediately beneath the epidermis. In the 
branches, leaf stalk, lamina of the leaf, peduncle, 
calyx, and corolla, itis almost entirely confined to the 
epidermal cells, and occurs especially in those at the 
base of the hairs. It is found also, in smailer quanti- 
ties, in the anthers and pistil. The mesophyl and as- 
similating tissue of the leaf gave uniformly negative 
results. Nicotine does not appear to exercise any pro- 
tective influence on the tobacco plant, since both the 
fresh and the dried leaves are devoured by many in- 
sects. The author believes its function to be simply 
excretory ; it isa product of the reduction of oxygenous 
substances. The following are given as the best chemi- 
eal tests for nicotine : The double iodide of potassium 
and mercury ; iodized iodide of potassium; tannic 
acid; tetrachloride of platinum ; iodized iodic acid ; 





Dragendorff’s reagent ; trichloride of gold. 
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A CARPET STRETCHER AND TACKER. 

With this implement, after the carpet has 
stretched to place, a tack is released from a magazine 
and guided in a conduit to the point at which it is 
to be driven, the releasing of the tack and the driv- 
ing of it being effected by operating a plunger ex- 
tending upward through the tabular handle. The 
improvement bas been patented by Mr. L. M. Kenton, 
Urbana, Ohio. The preferably 
Lrass, except the tubular handle and plunger rod, and 
the toothed stretcher bar at its lower end has hinged 
held extended by brace rods, the 
extensions and the brace rods being adapted to fold 
The tack magazine in the 
having a toothed periphery, 
on one face of the wheel, is a groove 
the heads of the tacks, their 
in a flange which forms the 


been 


device is made of 


side extensions, 


up beside the body is 
form of 
inside of which, 


a wheel 


intemled to receive 


shanks iying in notches 


am, 
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KENTON’S CARPET STRETCHER AND TACKER. 
inner wall of the groove. A hinged cover fits closely 
against that face of the wheel in which the tacks are 
placed, and in this cover is a feed chute, adapted to 
receive one tack at a time as the wheel is revolved, 
the chute guiding the tack as it falls by gravity and 
holding it in upright position, to be driven into the 
earpet by the operation of the planger, the feed 
chute being directly in line with the axis of the tubu- 
lar handle. A spring extending across the path of the 
plunger is connected to a pawl which engages the 
ratchet teeth on the periphery of the magazine wheel, 
the arrangement such that each time the 
plunger is withdrawn the wheel is moved the dis- 
tance of one of its ratchet teeth, and drops a tack into 
the feed chute. Attached to the handle piece on the 
outer end of the plunger rod is a rubber buffer disk, 
preventing jar as the rod is forced through the tubu- 
lar handle portion in driving the tack. 
a + 
Mydraulic Forging 


being 


Four Theusand Ton Press, 
The Bochum Works, in Germany, employ hvdraulic 
presses on a large scale for forging steel ingots, the 
most powerful being capable of exerting a pressure of 
4,000 tons. The machine has a central piston of two 
different diameters, the lower part being 366 inches 
and the upper 20°87 inches, so that it is possible, with 
a water pressure of 9,000 pounds per square inch, to se- 
cure the pressure of 1,900, 2,700 and 4,000 tons respect- 
ively. The stroke of the piston is 3°28 feet, but can 
be varied at will. The return stroke of the main pis- 
ton is accomplished by means of two other pistons of 


IMPROVED CENTRIFUGAL CREAM SEPARATOR. 








10°24 inches diameter worked by a water pressure of 
750 pounds per square inch, These pistons also serve 
as guides to the first mentioned one. The whole ma- 
chine is made of cast steel. The main crosshead, 
which is in two pieces, weighs 64 tons; the cylinder 
weighed 57 tons in the rough and 35 tons finished. 

The machine is operated by a valve which is mova- 
ble by hand lever, whose total displacement is but 235g 
inches, and which only requires an exertion of 4°4 
pounds for its manipulation, as it is only subjected to 
@ pressure of 750 pounds per square inch. This valve 
sends the water under this pressure to the pistons, 
which act as valves for admission and exhaust. The 
stroke of this valve may be divided into three parts: 
the first opens the exhaust, the second the admission 
of water at 750 pounds pressure, and the third that of 
water at 9,000 pounds pressure ; this last only oceurring 
after the head of the press has come in contact with 
the ingot to be forged—an arrangement that results 
in great economy of power. 

The pressure of 4,000 tons is obtained by a steam 
pump with two cylinders, each 30 inches in diameter 
and 47 inches stroke, making 30 strokes per minute. 
These pumps deliver under a compressed air accumu- 
lator, whose plunger is 19°¢ inches in diameter, and 
has a stroke of 8 feet 10‘4 inches. The low pressure 
water is furnished by a two-cylinder pump, whose cyl- 
inders are 18 inches in diameter and 2 feet 3'¢ inches 
| stroke, delivering under a weighted accumulator whose 
| plunger is 21 inches in diameter and has a stroke of 9 
feet 10 inches. All of these machines, including the 
accumulators, are in duplicate, to avoid delays due to 





possible accidents. The press is located in the center 
of a circular workshop 108 feet in diameter. Its top| 
serves as the pivot for a radial crane, having a capaci- 
ty of 275 tons, with the outer end of its jib carried upon | 
a circular track. The furnaces are placed about the | 
walls in two tiers, and are provided with various lift- | 
ing appliances worked by an accumulator giving a 
pressure of 750 pounds per square inch.—Moniteur In- 
| dustrielle. 
— > 
REID'S IMPROVED DANISH CREAM SEPARATOR. | 
The use of centrifugal cream separators has for some 
years been a necessity with creamery owners. As is| 
well known, these machines, run at a high speed, oper- | 
ate to separate the cream from the milk by reason of | 
the lighter specific gravity of the cream, and it is little | 
less than marvelous, to one unfamiliar with the busi- | 
ness, how completely the butter fat may thus be sepa- 
rated from the milk, and how much more thoroughly 
the work is thus done than is any way possible by 
hand skimming. The accompanying illustrations re- 
present an improved form of centrifugal cream sepa- 
rator, which is a modification of the old Danish-Wes- | 
ton pattern, as it is called in the United States, or the | 
Burmeister and Wains of Europe. It is manufactured 
by Mr. A. H. Reid, of Philadelphia, whose long experi- 
ence in this line has enabled him to introduce some 
important improvements, notably in the removal of 
the cream tube, which broke and frothed the cream as 
it operated in the Danish-Weston construction, and 
the substitution therefor of an overflow bowl, whereby 
also the capacity of the separator is increased. As will 
be seen from the sectional view, the milk is delivered 
in the center of the cylinder and passed down through 
the cone to the back of the cream wall. By means of 
the skim milk tube the skimming may be regulated 
while the machine is running, thus enabling one to 
make heavy or thin cream, and skim fast or slow. The 
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main bearing is well up inside the center of the bowl, 
causing it to run very economically and 
effectively, and at a comparatively low 
velocity. The Farmer’s Creamery Com- 
pany, of Philadelphia, report running 
through this separator 3,000 pounds 
of milk per hour for six to nine con- 
secutive hours, without cleaning, and 
skimming within one-twentieth of one 
per cent all the butter fat contained 
in the milk. Mr. Reid is also a large 
manufacturer of creamery fixtures and 
machinery. 

eee 
Museum and Library of 

Alexandria, 

The foundation of a museum and 
library at Alexandria is an interesting 
event in the career of modern Eygpt. 
The museum was formally opened in 
May, 1892, and the library soon after- 
ward. By the terms of the foundation 
the institution will receive all the 
monuments of the Ptolemaic, Greco- 
Roman and Coptic periods, while 
Pharaonic antiquities will be sent to 
the museum at Ghizeh. Although the 
museum of Alexandria has not been 
opened quite two years, it is already 
rich in objects relating to the early 
history of Christianity. With the 
small sums at the disposal of the 
authorities of the museum the collec- 





The 





tions have been admirably arranged under the direc- 
tion of Dr. G. Botti, and an excellent catalogue has 
been prepared. 

The library possesses the nucleus of a fine collec- 
tion, and additions to it from individuals and socie- 
ties in all parts of the world are earnestly requested. 
The library will prove of great value to travelers in 
the East. 
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THE “CLIMAX” RATCHET STOCK. 
Thisis a valuable tool for plumbers, steam and gas pipe 
fitters, gas and water 
companies, machinists, 
engineers, ete. It 
designed to obviate the 
great difficulty and in- 
convenience ordinarily 
experienced in thread- 
ing iron pipe in ditches, 
under floors, in corners, 
overhead, ete., as with 
this tool the threads 
ean be cut on the pieces 
in any position with 
the greatest ease and 
convenience, not only 
saving time, but avoid- 
ing much unnecessary 
and disagreeable work. 
It has the combined 
utilities of a strong pipe 
vise and a pipe-thread- 
ing stock, and is light 
enough to be carried 
readily in a tool bag, 
but is very strong, be- 
ing made entirely of 
malleable iron and steel. 
It isa very handy implement for jobbing and country 
work, and when once used is found to be an indispen- 
sable tool. It is manufactured by the C. M. Kemp 
Manufacturing Company, of 1501 to 1509 Guilford 
Avenue, Baltimore, Md. 
Ship Canal between Lake 
Mississippi. 
There was recently submitted to the House River 
and Harbor Committee a measure for the survey of a 
eanal route connecting Lake Superior with the Missis- 
sippi River. It is proposed by this plan to utilize the 
small streams at the source of the Mississippi as con- 
necting links ina canal joining the Gulf of St. Law- 
rence with the Mississippi. Mr. Keifer has letters from 
the United States engineer officer stationed at St. 
Paul stating that the plan is entirely feasible. A _pri- 
vate corporation has also been organized at Duluth to 
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THE “CLIMAX” RATCHET 
STOCK. 
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Superior and the 


| undertake the work. The projected canal is to have 


a width of 120 feet and a depth of 20 feet. It is also 
urged that it could be utilized to store the upper 
waters of the Mississippi and prevent the overflows 
which are so disastrous to the lower Mississippi. 

The Gasoline Carriage. 

At the recent tie-up of all the Steinway street rail- 
way cars at Long Island City, all connection with 
New York was entirely cut off, only the Daimler Motor 
Company was equal to the emergency, putting into 
service one of their motor carriages and connecting its 
two offices in Steinway and New York in this latest 
style. The carriage made quite a sensation as it sped 





along without the use of horses or electricity. 
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CENTRIFUGAL CREAM SEPARATOR-SECTIONAL VIEW. 
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AN IMPROVED SAD IRON. 

The many advantages possessed by a smoothing iron 
~yeh as shown in the illustration are apparent at a 
-jance, and eannot fail to be appreciated by any house- 
wife, laundress, or tailor. The cost of gas used is but 
‘rifling, and no extra fixtures are required, while the 
‘sel used to heat the iron by a stove, in the ordinary 

ay, is saved, and overheated rooms from this cause 
we avoided. The iron is finely nickel plated, and has 
» the rear an atmospheric burner, insuring perfect 
eombustion, producing intense heat, with entire free- 
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THE BOLGIANO GASHEATED SAD IRON. 


dom from soot. It is manufactured by the Bolgiano 
Water Motor Company, No. 415 Water Street, Balti- 
more, Md. 
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A NEW KIND OF CAMERA—“THE BULL'S EYE.” 
This camera, which has been placed on the market 

by the Boston Camera Manufacturing Company, 382 

Tremont Street, Boston, has given excellent satisfac- 

tion. It requires no dark room, and the camera can 

be loaded and emptied in broad daylight. It is made 
and finished in the best manner, and hasan achromatic 
lens, set to take pictures at any distance from eight 
feet upward, no “focusing” being required. It is 


small, being 5°¢ x 484 x 44¢ inches, and weighs less than 


Fig. 1. 


Fig. 2. 





two pounds. A 
light-proof cart- 
ridge protects the 
film from light 
when loading and 
unloading by an 
opaque covering, 
so that one may 
carry a number of 
these cartridges 
and take as many 
pictures as desir- 
ed, inserting the 
eariridge and re- 
moving after use 
in broad day- 
light anywhere. Fig. 1 shows the instrument in its 
case, and in Fig. 2 the case is removed from the 
camera. This shows the shutter and the way it is 
operated. The shutter is always set and is operated 
by pushing the spring alternately to right or left. 
The pointers on the shutter, as seen through the open- 
‘ng through the front of the camera, show which 
way to push the spring. The shutter is exceedingly 
sinple in construction and the action is instantaneous, 
though it may also be adjusted for time exposures. The 





Fig. 4. 
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Scientific American, 


films are numbered from 1 to 12 consecutively in white 
figures on the back of the black paper strip which 
covers the film, and this number can be seen through 
the opening at the back of the camera, thus showing 
the number that is exposed and enabling one to keep 
a record of the same. 

Fig. 3 shows the camera open to place the cartridge 
in position. The seal is cut, and resting the thumb 
against the cartridge, the end of paper is poked under 
cross piece, and drawn out about eight inches, as 
shown in cut. Then turning the camera over, so the 
| Teel will be on top and key toward you, pass the paper 
under cross piece, poke the end through the slot and 
turn key to left until the paper is secured. Slide the 
brass cover over the back and slip the camera into the 
case. A few more turns of the key winds up the opaque 
| material to where the film begins, and camera is then 
ready for use. A “finder” is provided to locate the 
view properly, and one has only to aim camera and 
| press the shutter spring for each picture, turning the 
| key to bring a fresh part of the film into position. 
Fig. 4 shows manner of cutting off films in a dark 
| Toom preparatory to development, but it is not re- 
quired for the user to do this, as after removing the 
cartridges from camera they may be mailed to the 
factory to have the pictures finished and returned. In 
| the cut the film is shown under the black paper on 
| which the numbers are seen, and the position of each 
exposure is shown by white marks on the edges of the 
black paper. The light-proof film cartridges are put 




















4 up in very convenient shape for handling and are for 


| twelve exposures only. Thus one does not have to 
| wind off a long roll of film before getting any results, 
and as no dark room is required, there is no incon- 
venience in frequent loading when on a journey. 

Simplicity is the dominant characteristic of this 
|camera, and it is due to this and the improved Amer- 
|iean methods of grinding lenses by machinery that it 
is possible to sell a camera giving such 
a large percentage of good results, and 
finished in the best possible manner, 
for a moderate price. 

The ‘“Bull’s Eye” lens is of fixed 
focus, but of such formation and ad- 
justment that the objectionable fea- 
tures usual to this class of lenses are 
eliminated, and the “‘ Bull’s Eye” will 
make a clear, sharp picture at from 
eight feet to any distance. 

This company issues a fully illus- 
trated book and instructions for ope. 
rating the “ Bull’s Eye” camera, which 
they will be pleased to send, with sam- 
ple of work, to any address on appli- 


cation. 
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A FEEDWATER HEATER AND 
PURIFIER. 

In this heater is arranged a filter 
provided with an outlet pipe leading 
to the boiler, and adapted to be con- 
nected with a filter inlet pipe, the filter being so 
arranged that it can be readily cleaned whenever de- 
sired without removal from the casing‘or stopping the 
flow of the feedwater. The exhaust steam enters the 
lower part of the casing, and above the point of its en- 
try is arranged a series of spiral plates, onto the upper 
ends of which discharges a deflector, arranged under 
the cold water inlet, the valve controlling this inlet be- 
ing actuated by a suitable mechanism from the accumu- 
lating water in the lower part of the casing. The un- 
| econdensed steam escapes to the atmosphere from an 
opening at the top of the casing. The spiral plates 
retard the progress of the water through the steam 
space, the dirt falling to the bottom of the heater, and 
the water is drawn off under a hood placed on the sue- 
tion pipe, the lower edge of the hood being below the 
water level, to prevent the entrance of oil and other 
light impurities, which are taken off by an adjustable 
floating skimmer. The pump forces the heated water 
through a filter placed centrally in the steam space of 
the heater, in which it is kept boiling and thoroughly 
filtered, flowing to the boiler ina practically pure state. 
To clean the filtering material without stopping the flow 
of water to the boiler, valve A is opened and valve B 
closed, when the water flows direct from the pump to the 
‘boiler; the dirt discharge is then opened and live steam 
ladmitted at the bottom to blow out the dirt, hot 

water being also admitted, if necessary, by opening 
| valve on by-pass under check. Hand holes at the top 
‘and bottom of the filter facilitate the ready insertion 
' and removal of filtering material, and the ingress of 
water is controlled by a valve of special construction, 
actuated by a float which moves with the water level 
in the heater. At the bottom is a mud cock and large 
hand hole for blowing off accumulated dirt. For 
this improved feedwater heater and purifier three 
‘different patents have been issued to Mr. Joseph Bell, 
of the firm of Bell & Wildman, mechanical engineers, 


| Troutdale, Oregon. 
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TRANSATLANTIC telephoning would be possible if a 
single copper wire could be laid. 











197 








The Law of Trade Marks, 

In the late litigation between the Columbia Mill 
Company vs. Alcorn et al. (14 Sup. Ct. Rep. 151), the 
Supreme Court had occasion to recompile the authori- 
ties upon this question, and concluded therefrom that 
the following general propositions were established : 

(1.) To acquire the right to the exclusive use of a 
name, device, or symbol as a trade mark, it must ap- 
pear that it was adopted for the purpose of identifying 
the origin or ownership of the article to which it is 
attached, or that such trade mark must point dis 
tinctively, either by itself or by association, to the 
origin, manufacture, or ownership of the article on 
which it is stamped. It must be designed, as its pri- 
mary object and purpose, to indicate the owner or pro- 
ducer of the commodity, and to distinguish it from 
like articles manufactured by others. 

(2.) That if the device, mark, or symbol was adopted 
or placed upon the article for the purpose of identify- 
ing its class, grade, style, or quality, or for any pur- 
pose other than a reference to or indieation of its 
ownership, it cannot be sustained as a valid trade 
mark. 

(3.) That the exclusive right to the use of the mark 
or device claimed as a trade mark is founded on 


Steam Ovrler 






















BELL’ FEEDWATER HEATER AND PURIFIER. 


priority of appropriation ; that is to say, the claimant 
of the trade mark must have been the first to use or 
employ the same on like articles of production. 

(4.) Such trade mark cannot of words in 
common use as designating locality, section, or region 
of country. 


consist 
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Petroleum as Fuel fer Steamshtps, 


The British steamship Baku Standard, a bulk oil 
carrier, arrived at Philadelphia recently from Shields, 
England, having burned on the passage liquid fuel 
only. The trip was an unusually trying one, the ves- 
sel having been caught in Arctic drift ice and de- 
tained so that the passage required 26 days. The oil 
(petroleum residuum) is sprayed by a steam jet, and 
the boilers are protected by brick. The consumption 
was about 20 tons for every 24 hours. The residuum 
was from Russian oil, but on the outward trip Penn- 
sylvania oil will be used. The number of firemen re- 
quired was reduced by 12, there being on duty only two 
boiler tenders and two greasers at atime. The Baku 
Standard is owned by A. Suet, of London. She regis- 
ters 3,705 gross tons, and is 330 feet long, 43 feet beam, 
and 23 feet depth of hold, She carries over 1,200,000 
gallons of petroleum in bulk, and goes to Russia as well 
as to the United States for oil. 











198 





LARGE RECENT SUN SPOTS. 


The face of the sun has of late been an object of 


special interest to astronomers in all parts of the world, 


by reason of the very large spots in view upon the 


disk. 

These spots were seen by the nakedeye on February 
22 last, toward sunset, by our valued correspondent at 
San Diego, Cal., Mr. M. Y. Beach, who states that in 
the evening, two hours after sunset, a brilliant aurora 
borealis appeared at different points near the coast and 
idaho. 


in Oregon and 





Our correspondent wrote to 


Scientific American. 





of last February, when the brightness of the sun was 
not too great to permit direct observation, a sun spot, 
which was very plainly visible to the naked eye, at- 
tracted general attention. It was first seen in the 
southeast quadrant on February 19, and will probably 
pass off the visible disk about March 2 It has been 





somewhat remarkable for its relatively large penum- 
bra and the scattered character of the umbra; a very | 
distinct nucleus was also observed. In the course of | 
an interview, Mr. Maunder stated that the spot was) 
‘ata maximum on February 20, when it was about | 
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to century ; that it had somewhat regular and periodic 
annular, solar-diurnal, lunar-diurnal, and sidereal- 
diurnal variations; and (as marvelous as the secular 
variation) that it was subject to magnetic storms. The 
more marvelous, and for the present inexplicable, all 
these subjects were, the more exciting became the pur- 
suit of investigations which must, sooner or later, re- 
ward those who persevered in the work. We had at 
present two good and sure connections between mag- 
netic storms and other phenomena; the aurora above, 
and the earth currents below, were certainly in full 





Professor Holden, director of the Lick Observatory, | 48,000 by 46,000 miles, and the area 1,870 millions of | working sympathy with magnetic storms.” 


describing the phenomena. These spots, it was learned, 
had been under observation and stady at Mt. Hamilton 
for a considerable period prior to their notice at San 


Diego 


| square miles, I¢ was therefore much smaller than the 
great spot of February, 1892. Though the magnetic | 
| disturbances have not been so great as in the case of | 





A CARTRIDGE SHELL EXTRACTOR. 
This device, for removing broken cartridges or their 


Dr. Holden caused to be transmitted to our) the 1892 spot, a marked effect on the Greenwich re | shells from a rifle bore, has recently been patented by 


correspondent a couple of photographs of the sun’s| cording magnets was noticed at 3:15 P. M. on Feb-| Mr. Rodolfo P. y Cubillos, of Bogota, Colombia. Fig. 


disk, taken at the observatory, showing the location 
and comparative magnitude of the spots, and from one 
of these photos. the accompanying engraving has been 
prepared. In the letter to our correspondent accom- 
panying the photographs Secretary Perrine says : 
** Lick Observatory, University of California, 
** Mount Hamilton, March 2, 1894. 

* At Professor Holden’s request, I take pleasure in 
sending you a print from a negative taken on February 
24. showing the large group of sun spots in south lati- 
tude which was visible to the naked eye, as well as a 
number of smalicr ones. I also send a print showing 
the January appearance of this same group. 

“ These larger groups are often visible in their vari- 
ous stages of increase and decrease for several months, 


so that it is hard to see any very intimate connection | 


between them and the sudden electrical disturbances 
which occur on the earth. This is a subject which is 
not definitely settled, although the tendency seems to 
be not to place so mach confidence in their connection 
There appears, however, to be no doubt 


as formerly. 





SUN SPOTS RECENTLY PHOTOGRAPHED AT LICK 


OBSERVATORY. 


of a connection between the periods of greatest solar 
activity and terrestial magnetism, as instanced by the 
period of oscillation of the earth’s magnetic pole. 

“A number of facule are also visible on both these 
photographs near the east and west limbs of the sun. 

* We have just passed one of the eleven-year periods 
when the sun spots are a maximum, and it is probable 
that this spot will be the largest one for several years, 
or until near the next maximum. 

“Under separate cover is Publ. No. 2 of the A. 8. P., 
containing some items of interest in this connection by 
Lord Kelvin.” 

A recent number of the Daily Graphic, London, con- 
tains a copy from a photograph of the sun’s disk, 
showing the spots, taken at the Royal Observatory, 
Greenwich, on Wednesday morning, February 21. It 
corresponds closely with oir present engraving. Ac 
cording to the Daily Graphic: 

‘The rare phenomenon of aurora borealis, as far as 
London was concerned, was visible on Wednesday 
night, when there was a magnificent display of the 
‘Northern lights. It was first noticed soon after 7 
P. M. in the form of apparently luminous clouds in the 
northern and western portions of the sky, and reached 
@ maximum about 8 3 P. M., at which time a brilliant 
are, extending from N. W. to N. E., and about 12° high 
in its highest point. was the chief feature, with occa- 
sional shoots of streamers toward the zenith. 

“It is almost an established fact that these phenom- 
ena are strongest when the disturbances on the sun 
are greatest, so itis by no means extraordinary that 
such a marked display should succeed the great sun 
spot, of which an aceount was given last week. 

“Another remarkable coincidence with these dis- 
plays is the magnetic disturbances and interruptions 
of telegraphy which invariably take place, so that we 
may expect to hear of numerous instances of the erra- 
tie behavior of the telegraphic needle.” 

Nature of March 1 states that during the foggy days 


|‘ ruary 20, the disturbance lasting about twenty-seven | 

/hours. After an interval of about twenty-four hours, 

| another and more intense storm commenced, and 

|reached a maximum at 3 P. M. on February 23. In 
ithe case of the spot of February, 1892, the violent 
| magnetic storms occurred after the spot had passed 
the central meridian ; but in the present instance, the 
disturbances seem to have preceded the central transit 
of the spot. 

The following are the observations of Lord Kelvin 
| alluded to in Secretary Perrine’s letter : 

‘““ON THE QUESTION OF THE INFLUENCE OF THE SUN 
UPON MAGNETIC STORMS ON THE EARTH. [BY 
LORD KELVIN, PRESIDENT OF THE ROYAL 

| SOCIETY. | 

| “Several communications to the Royal Society on 
the subject of simultaneous magnetic disturbances 
found by observations at magnetic observatories in 

different parts of the world justified him in saying a} 

few words regarding terrestrial magnetic storms, and 

the hypothesis that they were due to magnetic waves 
Considering probabilities | 





emanating from the sun. 
and possibilities as to the history of the earth from 
its beginning to the present time, he found it animag- 
inable but that terrestrial magnetism was due to 
the greatness and the rotation of the earth. It 
iseemed probable, also, that the sun, because of its 
| great mass and its rotation in the same direction as 
the earth’s rotation, was a magnet with polarities on 
‘the north and south sides of its equator, similar to the 
terrestrial northern and southern magnetic polarities. 
| It was, therefore, a perfectly proper object for investi- 
gation to find whether there was or was not any dis- 
[turbance of terrestrial magnetism, such as might be 
|produced by a constant magnet in the sun’s place 
| with its magnetic axis coincident with the sun’s axis 
lof rotation. Even if (which did not seem very prob- 
able) we were to be led to believe that the magnetic force 
of the sun was directly perceptible on the earth, we 
might be quite certain that this steady force was 
vastly less in amount than the abruptly varying force 
which, from the time of Sir Edward Sabine’s dis- 
covery, forty years ago, of an apparent connection 
hetween sun spots and terrestrial magnetic storms, 
| we had been almost led to attribute to disturbing ac- 
tion of some kind at the sun’s surface. It had been 
a very tempting hypothesis that quantities of meteoric 
matter suddenly falling into the sun were the cause 
or one of the causes of those disturbances to which 
| magnetic storms on the earth were due. We might, 
indeed, knowing that meteorites fall into the earth, 
jassume without doubt that many more of them 
| fall in the same time into the sun. Astronomical rea- 
sons, however, led him long ago to conclude that their 
quantity annually, or per century, or per thousand 
| years, was much too small to supply the energy given 
out by the sun in heat and light radiated through 
| space, and led him to adopt unqualifiedly Helmholtz’s 
| theory that work done by gravitation on the shrinking 
|} mass was the true source of the sun’s heat, as given out 
at present, and had been so for several hundred thou- 
sand years, or several million years. It seemed very 
improbable that meteors fall in at any time to the sun 
jin sufficient quantity to produce dynamical disturb- 
ances at his surface at all comparable with the gigantic 
storms actually produced by hot fluid rushing up from 
below, and spreading out over the sun’s surface. The 
magnetic storm of June 25, 1885, showed that in eight 
hours of a not very severe magnetic storm, as much 
work must have been done by the sun in sending mag- 
| netic waves out in all directions through space as he 
actually does in four months of his regular heat and 
| light. This result, it seemed to him, was absolutely 
conclusive against the supposition that terrestrial mag- 
| netic storms were due to magnetic action of the sun, or 
to any kind of dynamical action taking place within 
the sun, or in connection with hurricanes in his atmo- 
sphere, or anywhere near the sun outside. It seemed 
as if they might also be forced to conclude that the 
supposed connection between magnetic storms and sun 
spots was unreal, and that the seeming agreement be- 
tween the periods had been a mere'coincidence. We 
were certainly far from having any reasonable explana- 
| tion of any of the magnetic phenomena of the earth; 
| whether of the fact that the earth was a magnet; that 
its magnetism changed vastly, as it did from century 








| two, 





1 is a perspective 
view of the de- 
vice, the free end 
portions of which 
are shown in sec- 
tionin Fig. 2 It 
consists of spring 
fingérs whose 
lower ends are 
formed into cut- 
ting edges, one of 
the fingers being 
grooved to form 
cutting edges ad- 


apted to split or 
CUBILLOs’ y SHELL = divide the lodged 
shell, while the 


other somewhat shorter finger is internally flattened 
at its extremity. These fingers operate conjointly, 
when the device is forced by a ramrod down the 


yf 
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| grooves of arifle in which is a broken or lodged eart- 
| ridge or shell, the longer finger cutting the shell in 


while the shorter one, with its flattened or 
pointed extremity, enters behind the loosened shell 
and acts as a cutter or wedge and pusher to dislodge 
the shell. This device is not an attachment for a rifle 
or firearm, but a separate device made of fine and 
highly tempered steel. 
+o +e 
Great Mines of California,* 

The gold mining business in California has seldom 
looked brighter than at the present time. Old aban 
doned mines are now being opened out and worked 
with success; water, improved methods of extracting 
and milling the rocks, cheap labor, and reduced cost 
of supplies enabling the miner to work rock to a profit 
for what it cost him to mill it in the early days. 

I feel confident that if the same amount of capital 
now being spent in the African gold mines were ju- 
diciously invested in our California gold mines the re- 
sults would be sosatisfactory as to again attract miners 
from all parts of the world. One instance of the results 
of judicious investment of capital in California was the 
Eureka mine. The enterprising Jules Fricot purchased 
it, and in 1864 sunk a perpendicular shaft to the depth of 
upward of 100 feet, which intersected the pay shoot at 
that depth. He then built a quartz mill and erected 
hoisting and pumping machinery. He afterward dispos- 
ed of part of the property to a San Francisco company, 
who took out $5,700,000 from the claim, a large propor- 
tion of which was paid in dividends. The Idaho and 
Maryland claims are a continuation of the Eureka pay 
shoot, and in the same fissure. The Coleman Bros., to 
whom Grass Valley is so greatly indebted, first bought 
the abandoned North Star mine, made a success of it, 
and then sold it for a large sun of money. They then 
commenced work on the Idaho, which, by good man- 
agement, has proved so far to be the richest mine in 
California, yielding in the neighborhood of $12,000,000, 
and, it is said, nearly one-half of that has been paid in 
dividends. No mining capitalist on this coast has de- 
veloped richer gold mines than Alvinza Hayward, Esq., 
and his operations have not been confined to a few 
localities. With good judgment and practical know- 
ledge he has opened out old abandoned mines, and, 
with the aid of improved machinery, made them good 
paying concerns. For instance, the Utica mine, the 
output of which for a considerable time has been 
greater than the richest of the African gold mines. 
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An Alloy which Adheres to Glass, 

M. F. Walter has found that an alloy consisting of 
95 parts of tin and 5 parts of copper adheres so tenaci- 
ously to glass that it may be employed as a solder to 
join the ends of glass tubes. It is obtained by adding 
the copper to the tin previously melted, agitating with 
a wooden stirrer, casting or granulating, and then re- 
melting. It melts at about 360°C. By adding from a 
half to one per cent of lead or zinc, the alloy nay be 
rendered either softer or harder, or more or less easily 
fusible. It may also be used for silvering metals or me- 
tallic thread.—Rev. Scientifique. 


* Conclusion of Melville Attwood’s paper on “ Metalliferous Deposite,” 
read before the Academy of Sciences, March 5, 1804.— Mining and Scientific 
Press. 
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THE NEW SPEEDWAY ON THE BANKS OF THE 
HARLEM RIVER, IN NEW YORK CITY. 

The people of the city of New York are gradually 
realizing the fact that in the northern part of the 
island of Manhattan and in the country adjacent there- 
ro they possess one of the most picturesque regions 
that any metropolis can boast of. The Harlem River, 
whieh is a sort of estuary, running nearly north 
and south, defines for its length the eastern limit of the 
island. The western shore of this river, beginning 
at its southern end, for part of its extent is flat 
and uninteresting. At about 158th Street the ground 
changes, and for a distance of some three miles the 
bank rises precipitately in places to a height of over 
100 feet. The river then gradually merges into Spuy- 
ten Duyvil Creek, soon to be replaced by a ship canal. 
Here its waters connect with those of the Hudson 
River. A flat region forms the upper portion of its 
west shore—a region known as Dyckman’s Meadows. 
The eastern shore is also high, far less precipitous 
than the western side, but enough so to give a charac- 
ter of great beauty to the portion of the course of the 
river lying vnorth of 158th Street. Two beautiful 
bridges cross the river above this point, one the High 
Bridge, a many-arched stone aqueduct, and the other 
farther north, the twin arch girder steel structure 
known as the Washington Bridge. The view to the 
north from the latter looking up the valley is hard to 
surpass. One of our cuts gives a bird’s-eye view of the 
region described, and the map gives the general rela- 
tions of the locality to the city streets. 

Some years ago a movement was inaugurated by 
those interested in horses for a speedway within a rea- 
sonable distance of the residential portion of the city. 
It was proposed to build one in Central Park. Several 
reasons militated against this. The area of the Park, 
restricted at the best, is greatly encroached on by two 
reservoirs, so that there is hardly room even for the 
present uses. Much popular opposition was also ex- 
pressed to the project of placing it in the Park. Then 
the happy idea was conceived of building a speedway 
along the western shore of the Harlem River, utilizing 
the most picturesque portion of it just described, a 
portion which otherwise would remain unexploited or 
worse for many years tocome. Operations are in ac- 
tive progress on the construction, and we illustrate 
some of the present features of the work. 

The general course of the speedway is north and 
south, following closely the river edge for the greater 
portion of its route. Starting at its southern end, it 
begins almost at the western end of the 155th Street 
viaduct, running tothe north at about right angles 
thereto. Here it is about one hundred feet above high 
water mark (city datum). It gradually descends with 
a slope of 0°0391, or nearly four feet in one hundred, 
until at about 165th Street it reaches its river grade, 
which is six feet above high water. Again it grad- 
ually rises to a seventeen foot elevation at High 
Bridge, and with other rises and descents reaches the 
six foot river grade at its northern end. To maintain 
it a retaining wall over forty-two feet high is to be 
built at its starting point. Then as the river level is 
reached cribwork is to be erected to support por- 
tions of it, of which cribwork there are three prin- 
cipal stretches, besides some smaller pieces. This is 
the only temporary feature of the work, and one 
which is a necessity. Under the conditions of the 
ground, stonework would have been of prohibitive 
cost. The map shows the situation of the speedway, 
and its connections north and south. 

Dyckman’s Meadows have already been mentioned. 
There the speedway ends, meeting with Dyckman 
Street, which runs obliquely toward the west, and con- 
hects with the Kingsbridge Road, now termed Broad- 
way. For its entire length no side street will connect 
with the speedway. The contour of the ground is 
responsible for this sort of isolation, which is really 
one of its best features. The termination of the 
speedway is at about 198th Street, giving a total of 
forty-three blocks, or, measured on the center line, of 
11,558 feet. 

It comprises for its entire length a roadway with 
east and west footpaths. The roadway at its lower 
end at 155th Street is seventy feet wide. At 165th 
Street itis one hundred feet wide, and it holds this 
until about 171st Street, when it narrows enough to pass 
under one of the arches of High Bridge, being there 6344 
feet wide. Again it widens to eighty feet, and at about 
178th Street narrows, so as to pass the blow-off house 
of the Croton aqueduct, with a width of sixty-one 
feet. At the Washington Bridge, a short distance 
north, it has to go through an archway but 54°6 feet 
wide. This is its narrowest portion. After passing 
this point it again widens to one hundred feet. 

The surface of the roadway is to be the best possible 
representative of what a horseman terms a “dirt 
road.” The macadamized road is too hard for fast 
work, and the speedway is designed for speeding 
horses. The general system of construction is as fol- 
lows: The roadway is to be filled with clean material, 
no rock being allowed within one foot of the subgrade. 
This subgrade isa short distance below the final fin- 
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below subgrade only clean earth, free from clay and 
with no stones over three inches in any dimension, and 
with not more than fifty per cent of such stones is to be 
used. This as spread is to be rolled with at least a two 
ton roller, On thisa layer of broken stone is spread 
and rolled with a six or eight ton roller. All of this 
stone must be of size to pass through a sieve with two 
inch holes, and to be retained by one with one 
inch holes, On the broken stone cinders are spread 
and rolled with at least a two thousand pound roller. 
Two layers of sandy loam, each rolled with a two ton 
roller, complete the surface. 

The speedway is provided with footpaths on each 
side. The western path, running along the riverside, 
is nearly of the grade of the roadway for its entire ex- 
tent. It varies in width, owing to the difficulties of the 
ground, varying from ten totwenty feet in width. The 
inner or western pathway varies from twenty to thirty 
feet in width. Onthe down grade of the southern por- 
tion of the speedway the walks are of concrete; where 
the cribwork underlies them, they are made of gravel 
to allow for the inevitable settling. A striking feature 
of the western path will be its variations in grade. In 
one place it is to be twenty-eight feet above the surface 
of the roadway. This height is required by the Wash- 
ington Bridge, whose shore piers rest upon the surface 
rock, which it would be unsafe to disturb. This walk 
goes through other archways at both High Bridge 
and Washington Bridge than those through which 
the roadway passes. 

The plan provides for several arched subways run- 
ning under the roadway, one near 168d Street, two at 
High Bridge, and two at Washington Bridge. In gen- 
eral dimensions these will be twelve feet wide and 
eight feet high to the crown of the arch. The idea is 
to avoid the necessity of people on foot crossing the 
roadway. The question of intermediate access to the 
footpaths is not fully settled. There will be one such 
approach at Washington Bridge, and probably others. 

It will be seen that the natural and artificial difficul- 
ties of the work are very great. The High Bridge, the 
Croton aqueduct blow-off house, and the Washington 
Bridge are the main obstructions. The fixing of a 
bulkhead line prevents encroachment on the river; so 
that the engineers have very fixed lines within which 
to work. 

One of the cuts illustrates well the difficulties en- 
countered in the surveying operations due to the pre- 
cipitous ground. In the distance in this cut appear 
the arches of High Bridge. The cut showing the sec- 
tion of the roadway illustrates the necessity for a 
gravel walk where it rests on cribwork, and shows the 
road as established on the rock. The extensive use of 
cribwork is a feature of the construction, and a sec- 
tion and face elevation of this is given in one of the 
euts. The illustration of the blasting operations gives 
a good idea of some of the difficulties encountered. 

To realize just what has to be done, the cut of the 
ground in its present condition may be contrasted with 
that showing the finished speedway. 
side of the speedway is seen the footwalk cut out of 
the cliffs and rising and falling in its course. This will 
afford an admirable vantage ground for spectators who 
wish to watch the horses. The western walk will afford 
fine views of the river on the occasion of boat races. 
The law authorizing the construction of the speedway 
restricts its use to private vehicles. Presumably there 
will be no restriction, or a very liberal one, as regards 
the speed allowed. The work will probably be com- 
pleted within eighteen months or two years. 

Our thanks are specially due to Mr. Charles H. 
Graham, the engineer in charge. 


+> 
=—_ oS 


Leonard Smokeless Powders, 
The ingredients of the Leonard powder, according 














caliber rifle are given as follows: 
150 parts by weight of nitroglycerine. 
50 parts by weight of guncotton. 
10 parts by weight of lycopodium. 
4 parts by weight of finely triturated urea crystals, but the pro- 
portions are varied according to the caliber of the gun which 
is to use it. 


If dinitrobenzol be employed in the manufacture 
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Cancer—Its Cause and Treatment. 
To the Editor of the Scientific American: 

I notice in your issue of February 16 an article on 
cancer. Allow me to say that I have made a special 
study of the cause and treatment of that disease for 
twenty-five years. The theory that inoculation by 
erysipelas would prevent or cure cancer has been ex- 
ploded years ago. 

The treatment of cancer by the knife is purely me- 
chanical, and has been described by our best authori- 
ties on surgery as only palliative, and never a cure for 
the disease. 

I can say that in my own experience I have never 
known a single case of cancer cured by a surgical oper 
ation. About one-sixth of the cases that come under 
my treatment are hereditary. We may lay it down as 
a general law in regard to the cause of cancer that 
anything that has a tendency to weaken the vitality 
of a person may predispose to the development of the 
| cancer germs in the system. We then only need a lo- 
| cal irritation to cause its appearance upon the surface. 
| The successful treatment of the disease must then, of 
Nothing but 








necessity, be constitutional and local. a 
‘complete renovation of the blood and the annihilation 
| of every cancer germ within its current can be courted 

as a cure. 

It has been claimed that certain kinds of food wil! 

cause cancer, viz., tomatoes, pork, ete. The first is, i 
| itself, a very good blood purifier; the latter I do n 

think ever caused cancer ; but there is a very common 

cause of cancer, and that is the adulteration of the food 
_and drink that is used by the masses at the present 
;day. I claim that this is one of the chief canses that 
account for the rapid increase of cancer. 
and healthy drinks well digested make good blood. 

Herein is a good preventive of cancer. Be regular in 
| your habits ; be temperate in all things; don’t worry. 

Remember that worry weakens the nervous system 

and predisposes to the development of cancer or con- 

sumption. In England we find that in 1838 cancer 

caused one death in 140 of the total mortality ; in 1890 

one in 28 of the total mortality. In the United States 

36 out of 1,000 deaths are due to cancer 

The most successful physician in the treatment of 
eancer is one who treats each case according to the 
diseased condition that exists. In no other way can 
this fearful disease be intelligently and successfully 
| treated. The time for experiments and theories is past. 
| What the people want now is a cure for this malady. 

Evi G. Jones, M.D., 
(Dartmouth Medical College, N. H., 1871.) 
Paterson, N. J. 
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} Effect of Fire on Concrete. 
Concrete is often used as a fireproof building ma 
terial, and as such, says The Architect and Builder, is 
commonly considered a safe materia! for walls or 
foundations which may be built for that purpose. A 
few experiments will demonstrate its unreliability in 
this respect. Take a piece of dry and hardened cor 
crete work, such as is used in walls or foundations 
and break it into three parts or lumps, leave one in it: 
‘original state, and place the other two pieces in the 
fire, where they should remain at a light red heat for 
five to fifteen minutes, according to size ; then remove 
both pieces, place one to cool naturally and the other 
in water to cool. When cold and removed, it will be 
|found that the one naturally cooled will crumble 
easily and the one cooled in water will crack and fall 
apart with very slight pressure. 
Some two years ago we had an experience with con 
crete walls, where the interior of a two story building 
| had been destroyed by fire. We recommended that 


to the patent specification, for the United States 30-| the walls be taken down and rebuilt; but it was de- 


cided to repair them. Where the fire was light, but 
little damage was done ; but near the base of the walis, 
where the burning brands had fallen and the fire 
generated the greatest heat, was a strip all round that 
had crumbled away, leaving the walls at this point 
only about half their original thickness. The most 
pronounced of the disintegrated concrete work was 


instead of finely triturated urea crystals, a similar cut out and brick work built in: soon afterward 
quantity, namely, four parts, should be used. The | the exterior portion of the walls showed signs of giv- 
several ingredients named above are first mixed to- ing way, whereupon sections were cut out and built in 
gether, and there is then introduced as a solvent either | with brick. As time passed, the walls in the other 
acetone alone or acetone combined with acetate of | portions also began to show the disintegrating effect 
amyl or acetone combined with acetic ether. The of the fire on concrete work. ; 

solvent is evaporated by agitation, and the material is| We wish more particularly to direct the attention of 
formed into a cake or granules by pressing in moulds. | the officers of the various fire departments to the dan 
The analysis of cordite, which we give for the sake of | ger which may attend concrete work, especially where 
comparison, is as follows : the basement or foundation portion of the walls has 
been built of such material, and which in turn supports 


Guncotton as previously used at Waltham Abbey....... 37 parts ; 

Nitroglycerine, ..........+seseceeceeeeeesereeeeeaeeccess ing brick walls, three or more stories in height. 

Vamelime, . oo... ccc ccc ccee cc cccnceeerotencsseeeseeseees & - In many cases the concrete work is placed where the 
Total. .......-0eereeerereeees + seeeeees seeeeneees = fire and steam together will tend to weaken the sup- 


port, and in a moment, without warning, the walls 

may come tumbling down over the firemen, repeatin« 
the horrors frequently depicted by the press. 
$$ $< 0 

CIv1L engineering became important about 175%, 


The solvent here used is again acetone, the propor- 
tion being 19°2 parts. The mixture is incorporated for 


three and one-half hours, and is then squeezed into 
threads. If the “scouring” and “pitting” actions 
which accompany the use of cordite are obviated in 








ished or surface grade of the roadway. For the foot 


when Smeaton began Eddystone lighthouse, 


the “ Leonard” powder, a bright future is before it. 
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AMERICAN MANUFACTURE OF FIRE CRACKERS, 

Most of the fire crackers used in our Fourth of July 
celebrations are imported from China. Recently a 
plant for their manufacture was started in this coun- 
try, aud they are able tocompete with the foreign 
cracker, on which there is a duty of 200 per cent. This 


new Uncle Sam cannon cracker is made of an ex- 
plosive composition of chlorate of potash, bichro- 
mate of potash and charcoal, the substance being 
confined ina cylindrical tube made of strawboard, The 
top or upper end of the tobe, through which a spun 
cotton fuse passes, is plugged up with New Jersey 
clay, and the bottom end with cork. The plant em- 
ploys outside of their works from 30 to 40 families 
making the straw 








a brass nipple board. This board consists of seventy- 
two circular brass pins or nipples, the exact diame- 
ter of the interior of the tubes, and about three- 
quarters of an inch shorter, over which they are 
placed, each pin having a small circular hole down 
through the center. The fuse, which is filled inside 
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Fig. 1—GENERAL VIEW OF GAILLARDET'S STEAM CARRIAGE. 


with fine gunpowder, is placed into this hole and a 
quantity of clay is put into the top of the tube, which 
is ranmed down good and tight on the top of the brass 
nipple, forming a solid plug, and also holding the fuse 
in place in the center. The tubes are then taken off 
of the nipples and put into what are called forms. 
These forms aré made of wood, and are perforated with 
72 holes, circular in shape, the same diameter as the 


; outside of the tubes, each tube being 





board tubes, which —— 
run in size from 2% 


plaeed fuse down in them, the tops of 
which project about one inch, A cover 
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| 
inches to 8¢ inches Lee i NY ~~} 


containing the same number of holes and 
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in length, and rang 900i OF éreew Gaune 
ing in diameter from 


6 tolts inches, 


of the same diameter is then forced over 
the tops of the 
tubes, which 


















With the discharge 
everything is blown 
to atoms, leaving no 
burning fire after 
ward, as is the case 
with the discharge 
of the Chinese crack- 
er, which often 
causes serious dam- 
age. The first pro- 
cess in the manufac 
ture of this cracker 
is the forming of the 
tubes. The straw 
board is first cut into 
different lengths and 
widths according to 
the size wanted, the 
small strips being 
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length and 2'¢ in j 
ches in width, the 
other sizes being cut 
in proportion. 
About % of these 
strips are given a 
coat of paste and 
then placed between 
the tracks on the 
forming board. A 
steel forming roll is 
then placed on the 
track and an end of 
one of the strips 
pressed fast to it; 
the attendant then 
by a quick forward 
movement of the 
hand causes the 
pasted strip to be 
taken ap and formed 
into a tube in about 
a second A good 
hand can form about 
2,000 per day. After 
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are then ready 
to receive the 
explosive com- 
position. This 
comp osition 
passes down 
through the 
cover into the 
tubes, which, 
when filled, are 














taken away to be corked. About five pounds of the ex- 
ploding composition is required to charge a gross of the 
small size crackers. The cork plugs areof the same di- 
ameter as the interior of the tubes and are about one- 
quarter to one-half inch in thickness. They are glued 
in by girls, and then covered, after first having the ends 
primed or dipped into a solution composed of salt- 
peter and nitrate of lead. The covering is done on 
marble slabs. A number of the red covers are pasted 
at a time and laid one over the other so that the ends 
are about one half inch apart. The cracker is placed 
over the top cover, the end sticking fast to it, and the 
operator, by a quick forward motion of the hand, rolls 
the cover in less than a second. The crackers, after 
drying, are packed into boxes ready for the market, 
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Fig. 2.-VERTICAL SECTION AND PARTIAL PLAN 
VIEW OF THE BOILER. 


Sixty hands turn out about 50,000 crackers per day. 
The sketches were taken from the plant of Charles 
Gerhard, Greenville, N. J. 

NEW STEAM CARRIAGE. 

While waiting until electricity shall have put in its 
last word concerning the propulsion of vehicles, a warm 
contest is continuing between steam and petroleum 
carriages, without counting those actuated by a com- 
pressed air motor and that are coming in their turn to 
take part in this pacific tournament 

It is not for us to take sides either with ome or the 
other of these systems. They all have their advan 
tages and doubtless their disadvantages also, that a 
long practice alone would permit of fixing with exacti- 
tude, and we shall limit our role to describing, as we 
have been doing for several years past, these of our 
carriages whose construction presents some new and 
interesting improvement. 

It is on this score that we make known the steam 
carriage represented in our engravings and the ele- 
ments of which we propose briefly to describe. 

(1) The Generator.—The generator (Fig. 2) is of the 
vertical, cylindrical, tubular type. Independently of 
the system of tubes, the boiler is provided with a cen- 
tral tube for charg- 
ing with fuel from 
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the top and forming 
a reservoir permit- 





ting of running for a 
certain length of time 
without the fire hav- 








ing to be looked 
after. As the chim- 
ney descends toward 
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the ground, it per- 
mits a draught to be 
set up only-when the 
exhanst of the engine 
induces it, so that 
there is no annoy- 
ance from excess of 
steam at the moment 
of stopping or dur- 


ing a slowing up. 

The tubes are in- 

clined and spread 
A outwardly toward 
Le 
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forming they are 
racked and left to 
dry about three days. 
After drying the 
tubes are placed on 








AMERICAN MANUFACTURE OF FIRE CRACKERS, 
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permit the steam 
produced to disen- 
gage itself easily 
without any prim- 
ing; moreover, an 
obstruction obliges 
the steam to pass 
through the entire 
bundle of tubes out- 
side of the water in 
order to become su- 
perheated thereby. 
Finally, the jacket of 
the boiler is easily 
removed for the con- 
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cleaning of the interior. The total heating surface is 
13 square feet, the volume of water is 9 gallons and 
the weight of the naked boiler is 350 pounds. The 
heating is done through coke, by preference. The 
putting under pressure requires a quarter of an hour. 
2) The Engine.—The engine is composed of two 
\volff four-cylinder elements that actuate two cranks 
_oved at an angle of 90°. It is provided with a Stephen- 
_on slide reversing gear. The high and low pressure 
.ylinders are upon the same rod in each element and 
»aeh slide valve is actuated by the same rod. The 
minimum ratio of expansion is 4 to 1. The diameter 
of the small cylinder is 3 inches and that of the large 
one Sinches. The steam may be admitted directly 
into the large cylinders for starting up or for the as- 
cent of gradients. The common stroke is 4 inches. 
The pistons are of steel and the entrances of the slide 
valve rods and piston rods in the end planes of the 
hich and low pressure cylinders are provided with 
netal stuffing boxes. 
capable of reaching 500 revolutions without incon- 
venienees. Each element or couple is guided by its 
feed pamp, Which is in the prolongation of the cylin- 
ders. The pillow blocks are of cast steel, as are also 
the cylinder covers and the valve boxes. The frame is 
of forged iron. The crank axle carries the driving 
pinion, The engine is capable of developing a maxi- 
mum power of six horses. Its weight is 286 pounds. 
The lubrication is effected through grease of a con- 
sistent nature, so that no dust can reach the move- 
ments. The lubricating is done in the morning and 
lasts for a day’s run, without any further attention 
having to be paid to it. The cylinders are lubricated 
by means of condensation lubricators. All the pieces 
in motion are of steel, and present the maximum of 
lightness compatible with a solidity proof against any- 
All the frictions are upon mangano-phosphor 











thing. 
bronze. 

(3) Transmission in Motion.—The motion of the 
engine is transmitted to the driving wheels, which 
are 36 inches in diameter, by means of two absolutely 
silent steel gearings, whose ratio is 13to2 The driv- 
ing pinion is keyed directly to the shaft of the en- 
gine, between the two cranks. The gear that trans- 
mits motion to the wheels contains in the interior of 
the hub a differential movement with pinions, with 
which it is connected by a Cardan joint that permits 
the driving axle of the carriage to take any inclina- 
tion whatever with respect to the shaft of the en- 
gine, and thus does away with a chain and its 
motions. 

Finally, the frame carrying the boiler and engine 
is completely independent 
of that forming the seat, so 
that none of the jarrings 
of the engine is felt by the 
passengers, and it is in 
perfect equilibrium upon 
the front wheels. When 
it is desired to inspect the 
engine, it suffices to remove 
the axis that connects the 
two frames and to cause 
the seat to tilt baeckward— 
a very simple operation 
that renders all parts of 
the engine as accessible as 
possible for a close in- 
spection. In running, it 
suffices to lift the floor in 
order to have all the move- 
ments within reach of the 
hand. 

(4) Setting in Motion and 
Steering.—The two steer- 
ing wheels are mounted 
upon a pivot (Jeantaud 
system), so that a collision 
of the tire of one of the 
wheels with any object is 
transmitted to the pivot 
without influencing the 
Steering, the carrying 
point of the wheel being sensibly at the center of the 
4xis around which the wheel pivots. Moreover, the 
axis of rotation of the other wheel is situated behind 
'ts axis of pivoting, and this carries the vehicle along 
“utomatically in a straight line in moving forward. 

The two wheels are united by a connecting rod, 
Which assures the concordance of their motions, and 
which a jointed rod connects with a steering bar, simi- 
lar to that of bicycles, in order to give the direction 
by revolving itin one direction or the other. This 
steering bar, moreover, is connected with the revers- 
ing gear, so that, always transmitting the direction, 
‘tis possible, by inclining it toward the front or 
rear, to obtain what one desires from the engine, from 
* Tun at full speed, in passing through all inter- 
tnediate speeds, to a stoppage and a running back- 
ward. In dessents, the engine holds back more or 
leas or stops the carriage instantly, if the motorman 
desires it. As the latter has in hand, for steering and 
changing the speed, but a single apparatus, the steer- 





The speed of the engine is | 








Scientific American. 


ing bar, which isso simply and rapidly maneuvered 
that no confusion or error is possible, the carriage is 
rendered more tractable to his caprices than the most 
docile or best trained horse. 

(5) The Carriage.—The front of the carriage con- 
sists of the boiler, surrounded by the coke box and by 
all its accessories—steam ports, blower, injector, cylin- 
der lubricator, safety valves, water levels, pressure 
gauge, feed valve boxes, blow-off cock, and chimney 
damper. At the rear there are seats for four persons, 
including the motorman, and beneath is situated the 
water tank. The water entrances of the pump are 
under the hand of the motorman. Under his foot is 
situated the pedal of a winding brake. The system of 
seat and engine frames is suspended with the greatest 
care by means of two large 34¢-foot springs upon the 
back and a system of 4foot elliptic springs, that sus- 
pend the front at three points, so as to leave it just the 
stability necessary, while giving it much easiness for 
steering and a minimum of stress for the traction ab- 
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IMPROVED 160 TON CRANE. 


sorbed by the two front wheels that carry the boilerjand 
engines. By way of compensation, this system places 
all the stability upon the driving wheels, and thus con- 
curs toward their adhesion. The wheels are of wood. 
The coke box has a capacity of ten cubic feet, allow- 
ing of making a mean trip of three miles. The maxi- 
mum speed measured has reached twenty - seven 
miles per hour, but this does not mean that twenty- 
seven miles can be made in one hour. The maximum 
made has been fifteen miles traversed in one hour. 


This, again, is an exaggerated speed, and, however | 


perfect be the machine, is very dangerous. It is pru- 
dent never to exceed a maximum of nine and one-half 
miles with automobile carriages. 

The carriage, empty, weighs 2,530 pounds. This 
carries the maximum weight, water, coke, passengers, 
ete., to 3,520 pounds, equally distributed upon the four 
wheels, for the type of French cab represented in 
Fig. 1. It is possible with this carriage to ascend gra- 
dients of 1°25 inch to the foot. 
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The exhaust steam before reaching the chimney, 
which is situated beneath the carriage and is directed 
toward the rear, passes into an iron tube situated upon 
the grate of the furnace, wherein it becomes super- 
heated in order to escape in an invisible state. The 
inventor of this carriage is Mr. Gaillardet, of Paris.— 
Les Inventions Nouvelles. 

ee 
IMPROVED 160 TON CRANE, 

The fine crane which we illustrate has been erected 
at H. M. Dockyard, Chatham, by Messrs. Tarnett 
Walker & Co., engineers, Leeds, and is thus deseribed 
in Engineering, from which our engraving is also de 
rived. The crane may be considered as a combined 
steam and hydraulic crane, as the hydraulic system is 
only used for lifting heavy loads, light loads being 
lifted by tackle worked by steam power, which is also 
used in revolving the crane. The crane in question is 
eapable of lifting a load of 160 tons toa height of 50 
feet, this being done on the so-called direct-acting sys- 
tem, by means of a hy- 
draulie cylinder fitted with 
piston and rod. The ex- 
treme range of the crane is 
75 feet 3 inches, and the 
height of the jib end 
sheave from the quay level 
is 125 feet. The full load 
of 160 tons is raised by 
means of hydraulic pres- 
syre, and there is a wire 
rope with block hook for 
lighter Jonds up to 30 tons. 
\ The roller path on which 
the crane revolves is 45 
feet 4 inches in diameter. 
As will be, seen, the crane 
is mounted on a massive 
masonry foundation, 
which the roller path 
firmly bolted. The rollers 
are mounted ona live ring, 
and, being closely packed, 
| give a distribution 
! of the load. The framing 
of the crane is of the most 
massive character, a very 
rigid structure being thus 
| ij obtained, The counter- 
f 4 weight is fixed behind the 
boiler, as shown to the left 
in our engraving. The 
boiler is of comparatively 
large size, viz. : 18 feet long 
by 7 feet 8 inches in dia- 
meter, and is of the hori- 
zontal type. It supplies 
steam to three pairs of en- 
gines, of which 
pumps the water for the 
hydraulic cylinder, an- 
other set revolves the 
crane, while the third set 
works the wire rope tackle 
used in lifting light loads. 
After its erection at Chat 
ham, the crane was tested 
with a load of 320 tons, 
which it carried without 
difficulty. = total 
weight of the structure is, 
we may about 500 


tons. 
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of Fulmi- 
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Manufacture 


An improved method of 
making this dangerous ex- 
a plosive is as follows: 10 
a= grammes of mercury are 





dissolved in the cold in 
120 grammes of nitric 
acid (sp. gr. 1°45). When 


the solution is complete and the liquid cold, this 
liquid ‘is poured into a flask containing 110 grammes 
of alcohol (95 per cent strength). Action soon begins, 
without the application of heat, and is allowed to 
develop and then cease naturally. The mass is then 
treated with water until no longer acid, and when it 
has been slowly dried, it is ready for use. 

A POWER plant on the upper waters of the San 
Gabriel River, Cal., is shortly to be constructed for the 
purpose of furnishing electricity for power and other 
| purposes for use in the Azusa valley. There will be 
30,000 feet of six-foot cement tunnel through a moun- 
| tain cliff, from which the water will fall 400 feet into 
the cafhion below. The work is estimated to cost $250,- 
000, besides the power and the electrical machinery. 
| It is claimed that the machinery will be in operation 
within a year. The aim of the projectors is to locate 
manufacturing enterprises in that locality to use all 
the power. 
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THE STEIN EXPEDITION TO ELLESMERE LAND. 


This region of poetic bat unfamiliar name lies to 
Bounded on the east by 


the northwest of Baffin’s Bay. 
Smith Sound, on the south and west by Jones Sound, 


and on the north by the body of water now known as/|dorse the expedition and authorize the appropriation 


Hayes Sound, it is supposed to be a triangular area) 
about twice the size of the State of New York. The) 
proposed expedition for its exploration has received 
the indorsement of the Natioual Geographical Society, 
and the preparations are in charge of Mr. Robert 
Stein, of the United States Geological Survey. 

The first object of the expedition is to make search 
for the two young Swedish naturalists, Bjorling and 
Kallstenius. They started in June, 1892, from St. 
John’s, with three men as crew, in a little schooner, 
the Ripple, intending to coast along the west shore of 
Greenland, and collect specimens. Their last letter 
to Prof. Nordenskiold stated that their vessel ran 
aground in August of that year, and in October they 
were preparing to start for Ellesmere Land with pro- 
to last until January 1, 1893. 
June, Captain McKay, 
found the wreck of the Ripple, and the body of one of 
on the C Islands. He tried to make 
Ellesmere Land, but his time was limited, the ice 
blocked his passage, ‘and he failed in the attempt. 
The supposition is that if the young scientists are still 
living they are on Ellesmere Land, and it is hoped that 
Mr. Stein’s party may arrive in time to rescue them. 


visions enough 


the crew, ary 


The estimated expense of the expedition is $10,000 ;' 


of this sum $6,500 had been sub- 


Last | 
of a Scotch whaling ship, | 


Sir yGenas Nares veend there “a flora supe 
rich” and a fauna ranging from musk oxen to mos- 


quitoes. 
The Anthropological Society of Washington in- 








‘of the sum needed to send a skilled authropologist, 
whose special duty it shall be to study the tribe of 
| Eskimo reported to be living on Ellesmere but not 
| known to have been seen by white meu. 

Previous Aretic explorers have met with so many 
forms of unexpected disaster that they have perhaps 
added not so much to the sum of scientific research as 
to the records of heroic suffering and sacrifice. Mr. | 
Stein and his co-workers believe that, profiting not 
less by the failures of these brave men than by their | 
suecesses, they are making such provision for this 
prospective expedition that the dangers of the men 
will be reduced to the minimum, and that their work 
will furnish long-sought answers to many puzzling | 
questions. 
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The Longest 

A bridge is now in course of erection across the Mis- | 
souri River, between East Omaha and Council Bluffs, | 
which will be remarkable when completed as possess- | 
ing the longest swing spanin the world—520 feet— 
being 15 feet longer than the swing span of the bridge 
over the Thames River, in Connecticut. The structure 
|has been designed by Professor J. A. L. Waddell, of 
Kansas City. The construction of the pier of this 





weighing ten tons. 


more than the usual delays; as the shells went down 
under the weight of the concrete placed bet ween them, 
aided by the removal of the earth within by means of 
bucket dredges, plates were added to the top until the 
whole was at the required depth. The masonry pier 
built on top of this cylinder is of limestone backed by 
concrete. It is 38 feet in diameter and 1814 feet high. 
a a en 
Trial of the Thirteen Inch Guus. 

The trial of one of the twelve 13-inch guns took 
place at the Indian Head proving ground on the Po- 
tomac, near Washington, on March 22. The 13-inch 
guns are the largest ever built in the United States. 
The 13-inch guns were built for the battleships In- 
diana, Massachusetts and Oregon. One later battle- 
ship, the Iowa, will carry nothing larger than 12-inch 
guns, which are likely to be the heaviest hereafter used 
in any navy, according to the opinion of the best ord- 
nance experts. The first forging for one of the new 
13-inch guns was made in 1890, so that nearly four years 
elapsed before one of the guns was completed. The 
gun itself weighs sixty-five tons and rests in a saddle 
The gun is managed by means of 
hydraulic machinery. The rifling grooves are fifty- 
two in number, and give the shell a gradually increas- 
ing rotation until when it leaves the muzzle it is ro 
tating at the rate of seventy-three turns a second. 
The forgings for the big guns were made by the Beth- 
lehem (Pa.) Iron Works, and the guns were finished 
at the Washington navy yard. The cost of one of 
these monsters is about $60,000, and 
every shot with a steel projectile 





scribed January 
last. 
sixty 
to go, 
ten can be accepted, unless a larger 
sum of money is The 
‘command of the expedition has 
been offered to Prof. Nordenskiold. 
If needed 
money is pledged, 
ready to leave 
whaler by the first of next May. 
A definite 
already 
Advisory 
Commodore G 


on the ninth of - 
At that date no less than } 
young men had volunteered 


though the services of but 


guaranteed. 


the remainder of the 
the party will be 
St. Jobn’s on a 
plan of operations has 
by the 
Committee, consisting of 
W. Melville, of the 
Navy, Dr. T. C. Mendenhall, Super- 
intendent of the United States 
Coast and Geodetic Survey, and 
General A. W. of the Army. 
it is proposed that the whaier land 
the men at Cape Tennyson, if it can 
be reached; if not, on Coburg Island 
or North Devon. As soon as they 
can get to the southern point of 
Ellesmere Land, a house is to be 
built and provisions for two years 
are to be storedin it. While four 
of the men are building, the others 
are to begin the exploration along 
the west coast and at an advance 
post, a hundred miles or so from 
the first, they to establish a 
second depot for supplies. About 
the first of September the men 
will all reassemble at the southern 
station and go into winter quarters. 
Early the next spring the explora- 
tions will be and it is 
hoped that extend to 
Greely Fiord. 

In September, 1895, a whaler is to 
bring the party back to St. John’s or landJthem in 
Seotiland. A steam iunch, whaleboats and 
dogs bought in Greenland are to be included in the 
the party. Commodore Melville, of 
Jeannette fame, says: ‘‘With a well supplied depot to 
fall back upon and a good whaleboat, there is hardly a 
point of any coast of 300 to 500 miles that cannot be 
reached with safety.” General Greely says : “* The west 
coast of Ellesmere Land is, in my opinion, the one field 
of exploration in all the Arctic that promises the largest 
results with the least amount of labor and danger. 
With a good beat and provisions for the party at the 
entrance of Jones Sound, four or six active young men 
should be able, with ordinary caution, to trace at 
least 300 miles of that unknown coast with perfect 
safety during a single summer.” 

Next in importance to the relief work of the expedi- 
tion is the scientific investigation for which these near- 
ly eighteen months in high latitades will give opportu- 
nity. While Smith Sound and Jones Sound were both 
discovered by Baffin in 1616, and Smith Sound has 
been traversed by all, or nearly all, the searchers for 
the pole, Jones Sound has been visited only three 
times and explored for but 160 miles. 

It is believed that this expedition will make impor- 
tant discoveries in regard to its coast lines and its 
waters. (Observations in meteorology and magnetism 
will be constantly made by competent men. The 
geology of Ellesmere is thought to be of special in- 
terest as likely to throw light upon the glacial period. 
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costs $700. 
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vr Tn ‘eal An iron projectile weighing 1,100 
&ésacecodeae P pounds was propelled by a charge 
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Ss = Bay powder. The velocity of the first 
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second. For the second and last 
shot the charge of powder was in- 
creased to 480 pounds, with the re- 
sult of increasing the velocity to 
1,975 feet per second. It is estimat- 
ed that with a charge of 550 pounds 
of powder a muzzle velocity of 2,100 
feet per second would be produced, 
which is sufficient to drive an 
armor-pierecing projectile through 
23°42 inches of steel at 1,500 vards. 
The trial of the big gun and alsoa 
10-inch and 4inch gun was witness- 
ed by Secretary Herbert, as well as 
a number of congressmen, army and 
navy officers. 


~~ 


The Flying Machine. 

Ata recent meeting of the Phy- 
sical Society, Berlin, Prof. Du Bois 
Reymond, president, spoke on Lili- 
enthal’s experiments on flying. As 
a starting point he had chosen the 
study of the flight of birds, which 
may be divided into three distinct 
kinds—flapping, steering and soar- 
ing. Of these the one demanding 
least expenditure of energy is soar- 
ing, and investigation showed that 
under certain conditions flight is 
possible if the wind possesses a 
vertical component. Experiments 











MAP OF THE PROPOSED ARCTIC EXPEDITION. 


swing span was completed a few months ago and pre- 
sented many features of interest to engineers. From 
a long article in Engineering News it appears that the 
work was begun by sinking a steel caisson for a founda- 
tion, much as A. P. Boller started work on the swing 
span of a large bridge in New York City a year ago. 
The outer shell of the caisson is 40 feet in diameter | 
and the inner 20 feet, the latter spreading out at the | 
base to join the former and thus give a cutting edge. 
Both shells are made of half-inch steel, re-enforced at 
the lower edge, where they meet, by two bands of inch 
steel, one inside and the other outside. The two shells 
were kept in their proper relative positions by braces 
running between them, of which there were twenty in 
all, made of half-inch plates. The caisson proper is | 
16 feet high. Above this the two steel cylinders ex- | 





tend to a height of 100 feet, making a total of 116 feet | 
from the eutting edge to the top of the cylinder. | 
Above the caisson the plates are reduced in thickness | 


and rods rather than the heavier and more costly 
plates required in the lower part. The friction of the 
earth against such a long cylinder is very great, and to 
reduce it a numberof pipes ran down the whole length 
of the caisson and shell. These open at the bottom of 
the caisson and at intervals of ten feet above, so that 
by forcing water through them it was possible to 
diminish the hold of the surrounding earth on the 
steel. The space between the two shells was filled 








with rubble concrete. Thesinking progressed with no 


showed that surfaces can acquire a 
horizontal motion by the action of 
the wind only when their curvature 
bears a certain relation to their superficies, and that 
this relation corresponds exactly to that which is ob- 
served in the wings of birds. Dr. Lilienthal’s flying 
machine consists of a correctly curved surface whose 
area is 14 square meters, made by stretching linen over 
a light wooden frame and having a weight of about 
20 kilos. In its center is an aperture for the experi- 
menter’s body, and the apparatus is held in position 
by the person’s arms. On running rapidly down a gen- 
tle slope of a hill against the wind, the latter soon ac- 
quires a vertical component, which then carries the 
flying apparatus and propels it in a direction against 
the wind. The speaker had seen Dr. Lilienthal sail 
overa space of about 120 meters, at an altitude of some 
30 meters, in a minute; with a favorable wind it was 
possible to cover some 200 to 500 meters, and Dr. Du 


| Bois Reymond had himself taken leaps through the 
| air of 20 to 30 meters under similar conditions. He was 
|of opinion that by practice far better results may be 
; to three-eighths of an inch, and are braced by bars| obtained as regards soaring, and that then, by com- 


bining steering with soaring, it will be possible to fly 
even when the wind is unfavorable. It appears that 
the three essentials for the solution of the problem of 
flight are (1) correct utilization of the wind, (2) the cor- 
rect shape of the supporting surfaces, and (3) correct 
handling of the apparatus. 
— a 8 

It is estimated that by improper methods in the 
Pennsylvania mines, 30 to 40 per cent of the anthra- 
cite coal was formerly lost. 
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THE SIBERIAN TIGER IN HAGENBECK’S MENAGERIE. 

The tiger has usually been considered an inhabitant | 
of the tropies—although it has long been known that 
he is hunted in China—and it was not *ommonly | 
known, until Russia gave more attention | the culti- 
vation of Siberia, that he is found even \ eyond the 
0th degree of latitude. To live in this climate, the 
tiger of Siberia must necessarily be a different animal, 
if not of a different species, from that of India. By a 





‘lance at our engraving (for which we are indebted to | 


our worthy contemporary the IJllustrirte Zeitung) it 
will be seen that his hair is much longer, so that the 
hair on the neck looks like a mane, and his tail is 
double the ordinary size, and yet, as shown here, his 
winter coat has only begun to form. The very thick 
hair on other parts of his body gives him. the appear- 
anee of a gigantic eat, and is doubtless sufficient pro- 
tection against the most severe cold. The Siberian | 
tiger seems to surpass his cousin of the south in size 

iso, for this creature, which, according to Hagen- 
heck's ealeulation, is about two and one-half years old, 
measured 1 yard 3 inches to his shoulder on December 1. 
In the three months that he had been in Hagenbeck’s 


|offered for sale in these rooms: 


bridge across it. It is remarkable, again, that our ac- 
counts Of various events which took place a little out- 
side the walls indicate the solitude of the country rather 
than the character of populous suburbs. 
_ —> + 0 _ 
Auk’s Ege—Price 300 Guineas, 
or $1,500, 

A large company gathered at Mr. Stevens’ auction 
rooms, King Street, Covent Garden, recently—said 
the Daily Chronicle—attracted by the sale of an egg 
of the great auk, with rather an interesting history. 
The specimen was contained in a small box, 6 inches 
by 4 inches, with a glass cover, and it was only by 
peering through that the egg was to be seen. To have 
permitted the public to handle it, inasmuch as it was 
slightly cracked at the broad end, might have tended 
to its complete destruction. 

Mr. Stevens, pausing in the sale of rare British and 
foreign eggs, and arriving at Lot 112, the great auk, 


Sale of a Great 





said: “* Now, gentlemen, comes the exciting event of the 
day. It is not the first egg of the kind that has been 


but it is oneof the 


|most beautiful and interesting specimens ever seen. 


possession he had grown nearly two inches, and it was | 


thought that he would grow about four inches more. 


It was formerly in the possession of Mr. Yarrell, 
then of Mr. Bond, and next of Baron d’Hamonville. 


The tameness of this ferocious-looking beast is sur-| It is not quite perfect, but it is beautifully marked. 
prising, and leads to the supposition that it was caught | | It was originally purchased for a few frances of a French 


very young, and was raised by a native family. It 
was sent from Vladivostock to Japan first, then to 





the Hamburg Zoological Garden, and from there it| history almost from the day it was laid. It 


came into Hagenbeck’s possession. It is the 





| 


only | quite so good as the one sold last year for £225. 


premio near Boulogne, after he had arrived home | 


from a whaling expedition, so that we can trace its | 


THE SIBERIAN TIGER. 


is not 


nearly full grown animal of its kind that was ever | years ago only sixty-seven specimens were known to 
| : : : 
be in existence, but after that another was found ina 


carried to Europe.—Jl/ustrirte ee 
——————_—__ —_—»~+-0-><— 
Suburbs of Ancient HKRome, 
There were great obstacles to the extension of the | 
suburbs of Rome. The roadsides were occupied with | 


sepulchers of twenty-five generations, and it was for- | |interest which is taken in these eggs. The last one 
bidden by feeling as well as by law to dwell within a| |was sold a year ago for £225, and I have heard that 
certain prescribed distance of the remains of mortality. | | | the purchaser made a very fine profit out of that trans- 


The performance indeed of certain ceremonies sufficed | 
to desecrate these hallowed spots, but if we may judge 
from the well known monuments of the dead which have 
been discovered even within the Porta Appia, and still 
more numerously in quite recent times beyond it, it 
would seem that on this, the most frequented of all the 
Roman ways, there was little use made of such a priv- 
ilege. When two centuries after our era Caracalla 
proposed to erect his vast public baths, he found, we 
nay suppose, little impediment from private buildings 
at only half a mile’s distance from the Porta Capena. 
The Grotto of Egeria, almost immediately under the 
Servian walls, continued in the time of Juvenal to be 
surrounded with a grove, the resort of beggars, idlers, 
and the lowest classes of the people. There was a dis- 
tinet village at the Milvian Bridge, about three miles 
from the Capitol, but in the immediate neighborhood 
we read of rural villas and pastures. That there was no 
suburb below the city on the river banks may be 
Proved from the absence of any trace or record of a 





loft, making sixty-eight altogether. 
sixty-six are in Europe and two in America. 
this one will remain in Europe. 
to go to the British Museum, 


I trust 


from the peculiar | 


action. (Laughter.) This particular egg was sold in 
these rooms in 1856 for 20 guineas at the late Mr. Yar- 
rell’s sale, and now I trust you will make liberal bids 
for it, so that a fair value may be obtained. It will be 
safe to start at 100 guineas, as I can do that for my- 
self.” The next bid was 110 guineas, and by tens 200 
guineas was rapidly reached. Then there was a pause, 
but Mr. Stevens, with a little coaxing, and saying that 
he hoped to obtain 300 guineas at least, when he 
should be happy, started the bidding again at 210 
guineas. Another pause, followed by Mr. Stevens in- 
forming the company that there was no reserve, and 
that when the egg had been sold any intending pur- 
chaser would lose all chances of recovering it. Then 
eamea bid of 220 guineas, followed by others of 240, 
250, 260, 270 and 280. Mr. Stevens (to a gentleman in 
the middle of the room): “Surely you will not let it 
stop at this price. Are you quite sure you have made 
up your mind?’ Another bid of 290 guineas was the 


Five | 








result, amid cheers, and then Mr. Stevens pathetically 


appealed to his audience to goas far as the 300 guineas, 
and more than that he said he would like to get if 
possible. A gentleman who stood near to him raised 
his pencil, and the figure was secured. Then camethe 
formal announcement of 300 guineas once, twice, and 
the third and last time, and the hammer fell to the 
agent of Sir V. H. Crewe, Bart. Mr. Stevens after 
ward informed a reporter that the sum realized was 
the largest one for any auk’s egg that had as yet been 
submitted under the hammer.—Pall Mall Budget. 
SEE ee 
Farm Lands Wanting 





Potash. 

1. Fodder crops, pasture grasses, corn and 
hay all remove large amounts of potash from the soil, 
and these crops occupy a large proportion of our im- 
proved lands. 

The urine of our domestic animals contains about 
four-fifths of the total potash of their excrements. 

8. When urine is allowed to waste the manure is poor 
in potash. 

4. When manures are exposed to rains, much of the 
potash, being soluble, is washed away., 

5. Nearly all the special fertilizers are 
rich in phosphoric 


stover, 


especially 
acid, and do not contain enough 


| borg 


6. Superphosphates were the first fertilizers to come 
into general use among our farmers. 

7. When the farmer buys a fertilizer, he still, 
times out of ten, calls for a phosphate. 


nine 


re te Mae 
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8. As a result of the above conditions, our soils seem 
to be quite generally in need of more liberal applica- 
tions of potash. 

9. In the case of corn the need of potash appears to 


Of that number | be particularly prominent. 


10. For a good crop of corn the fertilizer used should 


In reality it ought | supply 100 to 125 pounds of actual potash per acre; 200 


to 250 pounds of muriate of potash or one ton (50 
bushes) of good wood ashes will do this. 

11. With ordinary farm or stable manure it will gene- 
rally pay to use some potash for corn; 125 to 150 pounds 
of muriate of potash has given profitable results, 

12. The liberal use of potash means more clover in 
our fields, more nitrogen taken from the air, more milk 
in the pail, a ricber manure heap, and storehouses anc 
barns full to overflowing. It means also a sod which 
when turned wiil help every other crop. 

13. For the potato crop the sulphate appears to be 
much superior to the muriate of potash, promoting 
both yield and quality in much higher degree; 300 to 
400 pounds of high grade sulphate of potash furnishes 
enough of this element. 

14. For oats, rye, and grass, nitrate of soda applied 
just as the growth begins in spring has proved very 
beneficial; 300 to 400 pounds per acre should be ap- 
plied.—Prof. W. P. Brooks, Massachusetts Agricultural 
College. 

—> +--+ 


A sure which loaded recently at Wilmington, Del., 
for Brazil, had as part of her cargo five locomotives, 25 


first-class passenger cars and 180,000 feet of jumber. 


eg gla 
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RECENTLY PATENTED INVENTIONS. 
Engineering. 


Rorary Eneive.—George M. Hall, 


Kearney, Neb. In this engine the cut-off devices are mington, N.C. A self-adjusting metallic cup packing: rollers, one stationary and the other displaceable, a plia- 


combined with and operated by the rotary piston shaft, 
and are 40 arranged to serve as an automatic governor, 
adjustable relatively to the speed of the shaft. A doubie 
pair of piston abutments is also provided, one abutment 
of each pair being drawn forward by live steam while 


the other set is faced forward under steam expansion, | 


although, by the adjustment of cama, the piston may be 
forced a greater or lees distance by live steam. 


Rorary Pump.—Charles Ruwley, Hele- 
na, Montana. This pump is strongly made, and has but 
few pieces. It consists of a cylinder in which ap oscil 
lating valve is fulerumed between Iniet and discharge 
pipes, the valve having a port constantly open tw the tn 
let pipe, while a revoluble piston pivoted at one end of 
the vaive follows the wall of the cylinder and fits against 
the inner faces of the valve 
pump foul gesee from mines or as an alr pump, while 
it will also pump a iarge quantity of water in proportion 
to its alze, 


DouBLEe-Actine Pump.—Hiram C., 
Stouffer, New Lisbon, Ohio. With thie pump a con- 
tinnons stream of water is obtained, while its construc- 
tion is designed to be simple and inexpensive. It has an 
upper or diecharging cylinder, and a lower piston cylin- 
der with an inlet at both ends and inwardly opening 
valve. A anion plag is detachably secured in the upper 
end of the lower cylinder, in which is fitted a flap valve, 
closing when the piston is on its up stroke and opening 
ae the piston ie forced down, 


Avtromatic BLock 81@Nau.—John D. 
Tavior, Chillicothe, Ohio. This signal has preferably 
four radial arms attache! to an axle to be rotated by an 
electric motor, a magnetically operated clatch causing 
one motor to operate two signals, a relay with carbon 
contacts controllmag the motor and magnets, while a 
lamp having !enses and roirrore is arranged to give two sep- 
arate and distinct vieual signals. Thie revoluble signal 
is arranged to eclipae the light beams in alternation, and 
to be more plainiy visible and make a wider distinction 
between the indications of danger and safety than is ordi 
narily made, the signal being controlled by a strong and 
effective current. 


Tuk Propulsion oF VeEssets.—Wil- 
liam H. Witte, Long Island City, N. Y. This invention 
provides a positively working, easily controlled appara- 
tus, not liable to get out of order, for propelling vessels, 
by meane of pistons, moving in open-ended pipes extend- 
ing longitadinally beneath the vemel. Mechanism is 
provided for automatically raising the pistons from the 
pipes at one end of the streke and {nserting them in the 
pipes at the opposite end of the stroke, the impact of the 
pistons on the water and the jet or current issuing from 
the pipes both operating to propel the vessel. | 

MARINE VESSEL.—Sebastien Lacava- 
lerie, Caracas, Venezuela. This vessel has conical bow 
and stern portions connected by a depressed keel, and 
between the how and stern portions is suspended a main 
cylindrical body, incased by a revoluble screw extending 
ite whole length. Access is had to the interior of the | 
verse! through manholes, and the vessel is designed to 
attain an extraordinarily high rate of speed, to be pro- 
peiled beiow the surface of the water if desired, and to | 
be used advantageously as a torpedo boat. | 


KRallway Appliances. 


Car Covuptane.— Victor Brett, Bangor, 
Me. This invention provides an improvement on a for- 
mer patented invent on of the same inventor, for a coup- 
ler of the class known as the doable link and pin type. | 
The drawhead is «pring-aupported, and has a slight slid- 
ing movement beneath the car, and it has pin openings 
over one of which is a casing In which is located a spring- 
controlied coupling pin adapted to drop at its free end 
throngh the casing slot, while a trip lever is adapted to 
elevate the pin and operate it during the coupling pro- 
coms, means being also provided for drawing the pin 
from the pin openings. The device is of durable con- 
struction, and with sach a coupler the cars may be auto- 
matically coupled. 

SaPeTy CAR FENDER. —George Q. Sea- 
man, Alexander Wilson, and William Jones, Brooklyn, 
N.Y. This fender comprises a longitudinally-yielding 
frame, with the inner end of which is connected a lever | 
pivoted to the car frame and connected with the brakes, 
ami also connected by a lateral arm with the grip. A 
person struck by the fender is received thereon with 
bat alight shock, and the car ie at the same time auto- 
matically stopped. 


Mechanical, 


Screw Swaeine Macuine.—Jules Le 
Blanc, Paria, France. This ie a machine whereby pieces | 
of metal are rolled between two segmental parte turning 
in opposite directions in such manner as to form screws, 
bolts, rode, mouldings. ehafts. etc. Combined with two | 
concentric segmental die hoiders mounted on parallel 
shafts journaied in stationary bearings held at an unve- | 
triable distance from each other ie a counterbalanced | 
work holder held loosely on one of the shafts. The ar 
rangement permite the iron scales to fall away, while 
allowing the tools to work equally on all parta to shape 
& ploce of metal during 4 fraction of a turn of the ma 
chine. 

Tuse Currer.—John F. Beck and Ju- 
line W. Kotlms, Grand Rapids, Mich. This cutter is 
guided and mounted to ewing in a mandrel, on which is 
fulerumed a lever engaging the cutter at ite free end to 
impart a swinging motion to it to cut the mbe. The de- 
vice is composed of but few parta, will not get out of 
arder easily, end operates rapid!y to cut a tube without 
much exertion. 


Not Lock.--Aaron C. Vaughan, Rock- 
ford, Ohi This device consiste of a divided spring ring 


having one of ite ends extended past the other and project 
ing beyond the circle of the bolt to give a bearing for the 


Scientific American. 





from the circle of the bolt, this apecial construction of 


the divided spring ring enabling it to be turned to place 
by a wrench. 


Packine.—Richard J. Mcllhenny, Wil- 


has been provided by this inventor, for use on any kind 
of device, and which is effective when acted upon by any 

| pressure, from the smallest amount to as great a force as 

| can be confined in any cylinder. It is perfectly steam, 
alr, and water tight, and adapted for use on pistons, 
stuffing boxes, and other joints. 


| 
| 
| 





Agricultural. 


PLANTER AND CULTIVATOR. — Henry 
Nehrmeyer, Reinhardt, Texas. The main supporting 


| frame of this machine is adapted to*be interchangeably in its body portion, while it may be quickly applied to 


CIGARETTE MACHINE.—Jose R. y Her- 
nandez, Havana, Cuba. This machine has two parallel 


ble apron secured to the rollers normally hanging between 
them, and on which is placed the cigarette wrapper and 
fillings. There are elastic connections for drawing the 
movable roller toward the stationary roller and means 
for rotating the latter. The machine can be used for 
making cigarettes of different diameters and the pedal is 
depressed but once at each operation of rotating the fill- 
| ings and wrappers. 

UMBRELLA Drip Cup.—-Timothy J. 
Golden, Jacksonville, Fla. This is a device which, when 
not in use, may be attached to an umbrella and folded up 





san pan Gay ENS three, five, seven or more rows at one time with the aid of | ceive the locking devices and a rigid plate or disk consti- 


connected with various implements for different kinds of | and locked upon the ferrule end of the staff. The device 
work, such as planting and cultivating and stalk-cutting | consists of a cup with a hollow pliable body and grated 
devices, and the machine is designed to plant or cultivate | opening at the top to receive the staff, while keepers re 
but one operator. | tutes the central bottom portion. 

| Corroy or Corn PLANTER. —This is} Musica, INsTRUMENT. — William E. 
another invention of the same inventor, providing an in- | Bent, No. 144 Van Buren Street, room 21, Chicago, Ill. 
expensive machine m which a series of planting devices | This instrament, styled by the inventor the Egyptian 
is arranged and adapted to travel in parallel rows, auto- | movochord, is of the banjo type, and has but a single 
matically planting the seed without being guided by | string, adapted to be played upon with a bow. The 
hand. The several planting devices are adjustably se- | bridge rests upon a tortoise shell plate and the latter upon 
cured on the main frame to plant rows spaced apart the | a metal plate, ordinarily of aluminum, and which rests 
desired width, and each of the planters is capable of in- | directly upon the skin head, the employment of the sheil 


dapuntent vertiesd moveneet. | and metal plates between the bridge and head being de- 


STALK CuTTEerR.—-A further patent | 


granted the same inventor is for a machine more espe- 


cially adapted to cut four rows of stalks at one operation, | 


in an effective and economica) manner. The machine is 
of simple and inexpensive construction, and the several 
cutter devices are adapted for independent vertical ad- 
jJustment, or they may be elevated together, these parte 
being so arranged as to require the assistance of but one 
operator, who adjusts them from the driver's seat. 


Harrow.—Hope H. Tigner, Stinson, 
Ga. This harrow has a solid corrugated back forming 
steps, with a row of blades upon each of the steps, the 
blades of one row being curved in an opposite direction 
to that of the blades in the row next to it, the blades 
thus being in serpentine order from front to rear. The 


, the occupant to roll out of bed at a predetermined time. 


implement is especially adapted for smoothing land, | 


covering small grain, and pulverizing clods. It is very 
light, and weight may be placed on the back of the 


plate when necessary. 


GRAIN EVENER FOR HARVESTERS.— | 


Frank C. Almont, Sibley, lowa. This is an attachment 


which may be placed upon the platform of any self. | 


binder, to bring the straws of grain evenly to the en- 
trance of the elevator, acting also asa picker or cleaner | 
to dislodge fine grasses and rubbish liable to accumulate | 
at the rear edge of the sickle, A separate vibrating 
evener bar is arranged parallel with and between the | 
sickle and apron, the motion of the bar being controlled 
by guides attached to the front frame bar, while it also 
has a loose drag connection with the sickle. 





Misccllaneous, 


RkeCOIL OPERATED FIREARM.—Frank | 
Wackermann, Pittsburg, Pa. This is a magazine gun, 
with the magazine beneath the firing barrel and having a 


| signed to soften and modify while angmenting the power 
of vibration of the string. The inventor has attained 
great facility of performance on this new instrument, im- 
itating successfully therewith a variety of other stringed 
instruments. 


| Time ALARM BED. —George Q. Seaman, 
Brooklyn, N. Y. This isan improvement on a formerly 
patented invention of the same inventor, for a bed of sim- 
| ple and durable construction, and so arranged as to cause 


A pivoted bed bottom is connected at its free end by 
ropes with a drum removably journaled in the ends of 
the bed, the drum forming a side for the bed and being 
arranged to drop out of ite supports in the head and foot 
at the time for which the alarm is set. 


QuvuILtTING FRAME.—John P. Banker, 
Honey Grove, Texas. This invention relates to quilting 
frames in which a track is provided from which the quilt- 
ing frame proper is suspended, and means provided for 
tilting the track to facilitate ranning the frame longitadi- 
nally in both directions, and the improvements include a 
novel means of supporting and tilting the track. 


WasHIneg MACHINKE.—Thomas Mc- 
Crossan, Winnipeg, Canada. In this machine a cylinder 
containing the clothes and water revolves upon hollow 
axes or tubes, and the clothes are raised out of the water 
by shelves until they fall by gravitation and the water is 
poured upon them, corrugations in the interior of the 
cylinder causing the clothes to continually revolve upon 
themselves, thus effecting a thorough cleansing. 

KITCHEN CABINET Brin.—Frank E. 
P’Pool, Brandon, Texas. This device, styled by its in- 
ventor the “ Lone Star,’ cabinet bin, is designed to form 
an ornamental and handy piece of kitchen furniture, hav- 
ing compartments for flour and meal and sieves so 
arranged that sifted flour will be supplied, or a mixture 


spring-pressed follower, the breech block being held to | of sifted flour and meal, in such proportions as may be 
slide in an extension of the firing barrel, while a loading , desired. The flour and meal are sifted without handling. 
| levér beneath the breech block acts as a check on the | The bin also has compartments to hold rolling pin, 
cartridges in the magazine. A lock latch is adapted for | bread pan, cake moulds, etc., with shelves for spices and 
engagement with the breech block, in which is contained seasoning, egg beater, nutmeg grater and a variety of 





wrench, while ite other end is bent or curled inwardly 


a firing pin, and the trigger has actuating connection with other articles. 


the breech block, firing pin and loading lever. When the | 
magazine is empty the cartridges may be placed directly 


|in the firing barrel, thas making an effective single | 


loader. 


Emil F. Ruehr, Vienna, Austria. This invention pro- 
vides a combination apparatus, more especially designed 
for use in dwellings and other buildings, to supply pure 
air, cooled or heated. It consists principally of a central 


| boiler surrounded by water compartments and in commu- | 
| nication therewith, while an air supply pipe discharges 


into the lower end of each of the compartments to force 


| the air through the water to wash and purify it and | 


change its temperature to that of the water. 


by this inventor for automatically forcing beer from the 
keg to the faucet, the compressor being driven by water 


| under pressure, supplied by connection with a pipe such 


as usually affords the water service. The air supplied is 
passed through an ice box, and when any beer is drawn 
the compressor is automatically and continuously operated 
to restore and keep up the pressure of cold air on the 
beer in the barrel by which the liquid is forced through 
the pipe to the bar, 


HamMe Tve.—James W. Rookwood, 
Jerico, Mo. This is a device adapted for either single or 
double harness, one which does not necessitate the punc- 
turing of the tug. the trace being adjustable thereon with- 
out boles in the trace, and it may also be connected with 
and adjusted vertically on the back band of the harness, 
to suit horses of all sizes, It has an elongated body with | 
transverse slot, a leaf hinged to the hody having a tongue 
projecting into the «lot, while a trace head is secured to 
the body in front of the slot, whereby the leaf will be 
held closed by the trace. 


Window or Door FRAME ATTACH- 
uent.-John D. Johnston, Newport, R. I. This inven- 
tion relates to means for securing storm sashes, screens 
and outside blinds to window and door frames without 


and the attachment is fitted in mortises in the outside 
stop bead or casing of the frame at each side, the face 
plate and tongue normally lying flush with the 

To secure a storm sash or screen in position, the 


“ | justable chest piece composed of sections pivotally con 
HEATER, COOLER AND VENTILATOR. — | nected together at their meeting ends, and connected piv- 


e DESIGN FOR ORNAMENTAL METALLIC 
Arr Pump For Forcine BEER.—John | wrarrer.—Leopold Kahn, New York City. The body 
L. Steitz, Chicago, Ill. An improved air compressor, | of this design comprises a central circular figure and ra- 
simple and durable and very effective, has been devised | dially extending arms of open work simulating a lace- 


| send name of the patentee, title of invention, and date 
| of this paper. 


| this book gives, on hisown authority, his simple method 





is ewung out and secured to the sash or screen frame by 


PATTERN FOR DRAFTING GARMENTS. 
—Della Ryan, Owosso, Mich. This is an adjustable pat- 
tern in which the front piece has at its front edge an ad- 


otally with the body of the garment at their opposite 
ends. With this pattern a convenient enlargement or re- 
duction may be effected in the direction of all measures. 
The other portions of the pattern, as the under arm 
piece, the side body, the back piece, the sleeve piece, the 
skirt, ete., are also formed in sections, with sliding and 
adjustable joints or connections, so that the pattern may 
be adjusted in all directions to suit the shape desired. 


like structure. 


Nors.—Copies of any of the above patents will be 
furnished by Munn & Co., for % cents each. Please 





NEW BOOKS AND PUBLICATIONS. 


SANDOW ON PuHysicAL TRAINING. 
Edited by G. Mercer Adam. Pro- 
fusely illustrated from Life Studies. 
New York: J. Selwin Tait & Sons. 
Pp. xvi, 244. Price $3.50. 

Eugene Sandow is conceded to be the strongest man, 
physically, and the most symmetrical, in the world, and 


of physical education and his views on the physiology of 
gymnastics, the function of the muscles, etc., together 
with a comprehensive biographical sketch, in which is 
noted many of his marvelous feats of strength. The 
book is also one of the most sumptuous works ever 
published on the subject of athletics, being printed on 
extra heavy paper, with wide margins, embellished with 
marginal illustrations; but its greatest value lies in the 
fact that its subject matter is presented in a way likely to 
be of solid value to every man and woman, and every 
young person of either sex, who comes to its perusal with 
any intelligence whatever. His system is simplicity 
itself; it calla, not for abstinence, but rather for temper- 
ance in everything. The basis of it all is work; never 
too much work forthe whole body, or any set of muscles, 
but the work must not be fitfal or intermittent ; it must 
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be steadily continued, and always up to a nearly full 
quantity of work before resting. Sandow is now 27 
years old, but at the age of 10 he was by no means a 
strong boy, although healthy and well formed. Amony 
the chapters of especial value are those on hygienic and 
medical gymnastics, exercise and the bodily functions, 
the chief muscles, where they are situated, and what they 
do, with full pictorial explanation, as is also the case 
with the concluding chapter on the most profitable ex. 
ercises. 


GoopWIN’s IMPROVED BOOKKEEPING 
AND BustnEss MANUAL. By J. H. 
Goodwin, author of **Goodwin’s Im- 

roved Bill Book” and “Goodwin's 
Practical Instruction for Business 
Men.” Sixteenth edition. New York 
City: Published by the author, 1215 
Broadway. Price $3. 


This is one of the most comprehensive and at the same 
tim most distinctively analytical of any of the treatises 
on bookkeeping or business men’s manuals that have 
yet appeared. It shows how to keep books in the sim- 
plest way, by those who do not make a profession of 
such work, and it also shows a thousand different phases 
of scientific bookkeeping, with explanations of technica) 
details familiar only to experts in many lines of business. 
The head bookkeepers of many of our largest merchants 
are credited with having furnished the anthor special 
points in regard to their methods. The book is hand- 
somely and solidly got up, hasa thoroughly good in- 
dex, so that it is always easy to find information on a 
mooted point, and is well adapted to fill the wants of a 
beginner or to aid in enlarging and perfecting the system 
and methods of the most accomplished expert ac- 
countant. 


THE STUDY OF THE BIOLOGY OF FERNS 
BY THE COLLODION METHOD. By 
Geo F. Atkinson. New York and 
Leuiion 1 Maemillan & Co. 1894. Pp. 
xii, 134. Pri 

This book relates to the preparation of ferns and de- 
scribes the formation of their different parts, giving 
views of cross sections and other reproductions. The 
preparation of specimens and their production by the 

collodion method is the characteristic feature, and a 

short bibliography of the subject is given. 
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1. Elegant plate in colors showing a handsome suburban 
dwelling at Nutley, N. J., erected at acost of $4,500 
complete. Floor plans and perspective elevation. 
A tasteful design. Mr. E. R. Tilton, architect, New 
York. 

2. Plate in colors showing an attrative residence at Pro- 
vidence, R. I. Perspective view and floor plans. 
Estimated cost $5,500 complete. An excellent de- 
sign. 

3. A dwelling recently erected at New Haven, Conn. 
Perspective view and floor plans. A unique 
design. 
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tive and floor plans. 
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9. A Swiss cottage at Glenbrook, Conn. Perspective 
view and floor plans. Mr. D. W. King, New York, 
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10. A Queen Anne cottage at Wyncote, Pa., erected at a 

cost of $4,300. Mr. Angus 8. Wade, architect, 

Philadelphia, Pa. An excellent design. 

11. An attractive residence at Hartford, Conn. Floor 

plans and perspective elevation. 

12. Sketches of John Milton's cottage at Chalfont St. 

Giles, and interior view. 

13. Page engraving, showing the west (main) facade of 

the new German Reichstag building, Berlin. Plans 

drawn by Paul Wallot. 

1}. Miscellaneous Contents : The decoration of the Pan- 
theon.—A cheap and efficient water motor, illus- 
trated.—Stamped steel ceilings and side walls, illus- 
trated.— Waterproof masonry.—Graduated beam 
sliding calipere, illustrated.—The Jackson ventilat- 
ing grate, illustrated.—Iron frame palm house at 
the Exposition, illustrated.—Mineral wool and its 
uses. 

The Scientific American Architects and Builders 
Edition is issued monthly. $2.50 a year. Single copies, 
2% cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages ; forming, practi- 
cally, a large and splendid Magazine oF ARCHITEC- 
trre, richly adorned with elegant plates in colors and 
with fine engravings, illustrating the most interesting 
examples of Modern Architectural Construction and 
allied subjects. 

The Fullness, Richness, Cheapness, and Convenience 
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of any Architectural Publication in the world. Sold by 
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“ost drying machines. 8. &. Worrell, Hannibal, Mo. 

-op stone quarry engines. J.8. Mundy, Newark, N. J. 

\\ vod pulp machinery. Trevor Mfg. Co.. Lockport, N.Y. 

vicrobe Killer Water Filter, McConnell Filter Co., 
Bufalo, N. Y. 

pe frame truck baskets, steel and wooden trucks, 

L. M. Moore, Rochester, N. Y. See page 157. 

~:eam Hammers, lmproved Hydraulic Jacks, and Tube 
cpanders. R. Dudgeon, 4 Columbia St., New York. 
\Vanted—A first class patented lock for folding paper 
boxes. Address Boxes, care of Scientific American. 

<crew machines, milling machines, and drill presses, 
rhe Garvin Mach, Co., Laight and Canal Sts., New York. 

centrifugal Pumps. Capacity, 100 to 40,000 gals. per 
minute. Allsizes in stock. Irvin Van Wie, Syracuse, N.Y. 

emerson, Smith & Co., Ltd., Beaver Falls, Pa., will 
send Sawyer’s Hand Book on Circulars and Band Saws 
free to any address. 

(juild & Garrison, Brooklyn, N. Y., manufacture steam 
pumps, yacuum pumps, vacuum aparatus, air pumps, 
blowers, filter press pumps, etc. 

“Olin” Gas and Gasoline Engines, from 1 to 10 
borse power, for all power purposes. The Olin Gas En- 
vine Co., 22 Chicago Street, Buffalo, N. Y. 

tbe best book for electricians and beginners in elec- 
tricity is“ Experimental Science,” by Geo. M. Hopkins. 
By mail, 4; Munn & Co., publishers, 361 Broadway, N. Y. 

for the original Bogardus Universal Eccentric Mill, 
foot and Power Presses, Drills, Shears, etc., address 

|.3. & G. F. Simpson, %to 36 Rodney 8t., Brooklyn, N. Y. 

Patent Electric Vise. What is claimed, is time saving. 
N.. turning of handle to bring jaws to the work, simply 
one sliding movement, Capital Mach. Tool ©o., Auburn, 
N.Y 

Competent persons who desre agencies for a new 
popular book, of ready sale, with handsome profit, may 
apply to Munn & Co., Scientific American office, 361 
Broadway, New York. 

Wanted, Bridge Salesmen-—-one for each State in the 
Union, competent to make sales of bridges and super- 
intend erection when necessary. Address, stating age, 
experience, salary expected, etc., L. B. 1107, Chicago, Ill. 

Patent for sale for the United States, Great Britain, 
and Canada—the Aeberly stall for comfort and cleanli- 
ness of milk cattle. Agents wanted at 0) per cent com- 
mission. Send for model. M. Schembre, 36 Van Buren 
Street, St. Paul, Minn. 

{ # Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., #1 Broadway. 
New York. Free on application. 
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(5907) E. C. L. writes: I have two 4 
horse power C and C motors marked 644 volts, 20 am- 
peres, also 10 cells storage battery, said to represent 200 
ampere hours. Is it practical to connect the two motors 
on same shaft, and if so, would I get 4¢ horse power, and 
f so, how long would the motors run with full load? A. 
Put your cells three in series and three in parallel, leaving 
out the odd cell, You can put both motors on the same 
shaft. The cells will ranit at 20 amperes in each motor 
for 15 hours, 


(5908) W. C. P. writes: I have tried re- 
peatedly to light natural gas with an automatic fixture, 
but cannot do it, I have a good 10 inch spark coil and 
have used as high as 10 Leclanche cells, and fail to ignite 
the as, although the fixture throws a good spark. What 
is the trouble ? A. The trouble we presume is in the gas, 
which is probably of a low grade and hard to ignite with 
4 simple spark, 

(5009) H. W. P. asks: To what depth 
can a diver, equipped with most improved dress, de- 
scend and work in the ocean? A. 90 to 100 feet is the 
deepest that divers can go with safety. 2. What is the 
pressure at following depths in ocean—100, 200, 300, 400, 
5 fect per square inch ? A. The pressure is 0-433 of a 
pound per square inch for each foot of descent; 100 feet 
's 4314 pounds, 500 feet is 216 pounds. 3. Who is the best 
liver at present day? A. There are many divers along 
our seaboard that can work at the greatest safe depths. 
'. What are the main obstacles to a diver descending 
W”) feet? A. There is no obstacle in going down 500 
feet. ‘The trouble is in getting back alive. ‘The armor 
“nd hose would collapse. 


_ 910) D. 8. D. asks: 1. Where can I 
‘nd directions for making a Wimshurst electric machine? 
\ We refer you to our SupPLEMENT, Nos. 548, 647, 914, 
“19, 48. 2. Does the permanent magnet in an electro- 
‘uagnetic machine lose any of its power by use? A. Itis 
‘pt to gradually deteriorate. 3. Are there magnetic rays 
0 the solar spectrum ? If so, in what color, and what 
‘tensity are they ? A. No, 


(9911) K. says: What is the first book 
hecessary for one to get, wishing to stady pharmacy ? 











A. We recommend,the United States Dispensatory for | 
a single work on the subject of pharmacy. Price $8. 
Fora practical work on the practice of pharmacy get 
Remington's “ Pharmacy,” which we mail for $6. Send 
for our new book catalogue, which describes many works 
on pharmacy, mailed free on application. 


(5912) H. W. H. writes: In front of my 
bath house on the shores of Narragansett Bay there is 
growing in the water & patch of that sea weed commonly 
known as eel grass (Zostera marina), which is very an- 
noying, not to say dangerous. It is submerged, though 
not deeply, at low tide. Can you suggest any method of 
exterminating or removing temporarily this troublesome 
weed? A. Eel grass is generally found on mud flats 
or where there is a loam bottom, shallow at low tide. 
Scraping the grass and roots ashore and placing in the 
compost heap is probably the cheapest way of re- 
moving it within a hundred feet from the shore. This 
can be done in many places by a drag scraper and horses 
hitched to a tow line running through a snatch block 
anchored on the beach. Otherwise dredging is the only 
recourse. There is no way of killing the grass in an 
open tideway. 


(5913) T. H. says: A party here about 
getting a launch built to order proposes to run two 6 inch 
tubes through from bow to stern half way between the 
keel and side of hull. His idea is that the water passing 
through the tubes will diminish the resistance caused by 
displacement of water at the bow. A. The tubes will 
not give a freeran of water from bow tostern. Their 
friction surface is larger in proportion to the area of 
water flowing through them than for an outside surface. 
The weight of the tubes and water adds to the draught of 
the boat and thus compensates for any relief to outside 
friction; besides, they will be an encumbrance and a 
nuisance to the occupants. 


(5914) L. H. C. asks: When was the 
steam whistle patented or when first used? A. The 
steam whistle was invented in 1886 by Adrian Stephens 
in England. It was at first used on safety valves ana} 
louder signal, when blowing off. They soon after came | 
into general use for other purposes. There are many | 
American patents for the various forms in which it has | 
been constructed during the past 50 years. 


(5915) M. MeM. writes: W. 8. says the 
pressure on the slide valve of an engine is equal to the 
given pressure per square inch on the entire valve. I 
claim the pressure is equal to the given pressure per inch 
on ‘the area of the port that is covered less the back pres- 
sure from exhaust. A. The pressure on the valve is 
equal to the steam chest pressure on the whole area of 
the exhaust cavity, including the exhaust jap, if any,less 
the back pressure of the exhaust. 


(5916) A. E. B. asks for the way to 
make an AZolian harp. A. Simply stretch catgut strings 
across a board with battens at each end to serve as 
bridges. This may be elaborated to any desired extent. 
See our SuPPLEMENT, No. 483. 


(5917) N. J. M. writes: Suppose a 1) 
inch diameter piston making a 1 inch stroke, lifting 144 
pounds (lowest pr ) 40 strokes per minute. If the 
power be supplied by compressed air pumped into a re- 
servoir, by an ordinarily strong person, with as large a | 
pump as would be most practical to stand on the floor, | 
using both hands, how much time would be used to 
supply enough compressed air to keep the machine in 
motion two hours? About how large a pump com- 
pressor would be most practical? Is a leather expansion | 
piston, such asis used in bicycle tire intlating pumps, a | 
good form for 1 inch diameter piston mentioned? Would | oq 
good tin be strong enough for reservoir mentioned ? A. | 
You will require a double acting air pump 2 inches diame- | 
ter, 5 inches stroke, with crank and balance wheel, to | 
make the work easy, with which a man can compress | 
enough air in ten minutes to ran theengine two hours. | M 
Any compression pump of the proper size as above will 
do the work. The leather expansion piston is excellent. 
Tin in small cylinders is strong enough for the air tank 
and should be capable of 10 pounds pressure per square 
inch. 

(5918) W. A. W. writes: In your issue 
of the Sorentiric American of February 24, in your 
answer to C. F. M. (5817), who asks how to make a 
spark coil, you say: “* Make a bundle of iron wire & inch 
thick and Sinches long. Wind it with No. 22 wire toa 
total diameter of 2 inches.” Does it make any difference 
what size iron wire you use? Do you wind the No. 2 
wire directly on to the iron wire ? What kind of a No. 
22 wire do you use, i. ¢., is it a single covered or insulated 
office wire ? Is No. 22 any better than No. 14? A. Iron 
wire not coarser than No, 15 is to be recommended. Com- 
mon stove pipe wire is as good as any. Wind directly on 
the iron wire, using single or, better, double covered mag- 
net wire. No. @ is better than No. 14. 


(5919) K. G. K. asks (1) for the process 
of testing gas meters, such as 1s used by most large com- 
panies. A. Aknown quantity of gas from a graduated 
gas holder is passed through to determine its accuracy. 
Gas is also passed through very slowly, to test whether it 
passes any without registering it. 2. The internal work- 
ing of same. A. It works like a steam engine. Bellows 
represent the piston and cylinder, and slide valves dis- 
tribute the flow of gas. 

(5920) H. B. asks : How do you connect 
two Bell telephone receivers so as to use one as a trans- 
mitter and one as a receiver? A. Connect them in par- 
allel. 

(5921) E. H. B. asks: 1.1 have a 
quantity of metallic gold which is adulterated with some 
foreign substance (presumably arsenic) which renders it 
brittle and immalleable. What is the best simple method 
of freeing the metal from its impurities ? A. Melt with 
borax and sodium nitrate. 2. In a magic lantern or 
stereopticon should the convex surfaces of the condensers 
be mounted any exact distance apart? A. No; theo- 
retically they may be any distance from each other. 

(5922) H. H. asks: 1. Cana 16 foot boat 
be run by the simple electric motor, 641? A. Not well; 
we do not advise it. 2. If so, can it berun by storage bat- 
tenes ? A. Storage batteries are the only available ones 
for the purpose. 3. Can the storage batteries be made 
by an amateur ? A. We do not advise this either. 4. Can 
they be charged by gravity batteries? A. Very slowly 














| daily, and “diurnis,” belonging to the day. 
| old, and may have been applied from the motion of a 





and unsatisfactorily. 5. If so, how long will it take ? A. 
It depends on the number of cells. 6. How long will the 
storage batteries run the motor? A. It depends on their 
number and size. 7, Why can not pottery jars be used 
instead of glass for gravity batteries? A. They do not 
permit the solution to be observed. 8. How fast will the 
motor run the boat? A. Two or three miles an hour. 9. | 
How should the motor be wound to run from a 52 volt in- 
candescent circuit? A. Wind with No. 25 on field and 
No. 30 on armature. 10. Can the simple electric motor 


Yes. 

(5923) A. A. H. asks: 1. How is a dry 
battery recuperated * A. By passing a reverse current a 
dry battery may be to some extentrecuperated. 2. What 
is meant by the depolarization of a battery ? A. ‘The re- | carg 
moval of hydrogen from the carbon plate is generally the | 
action. 3. Is there any gunpowder which makes no noise 
at the time of explosion? A. No. 4. What parts of sul- 
phuric acid, nitric acid, and glycerine are mixed to make 
the most explosive nitro-glycerine? A. A mixture 
of strong nitric and sulphuric acids in considerable ex- 
cess is used. 5. Where can I get some antimony ? At 
what temperature does it melt’ A. Address Queen & 
Co., Philadelphia,Pa. It melts just below a red heat, 


(5924) W. W. asks for a formula for 
calculating the thickness required for the ends of a heater 
say 30 inches diameter to carry 100 pounds pressure, of 
cast iron; and likewise for wrought iron, without stays. 
I have tried to find a rule for this, but have been unable 
to getone. A. There is no fixed formula for unbraced 
heads of tanks or boilers. The form of the head, whether 
flat or arched, and the method of f. ing, isa g 1 


be made and sold without infringing any patent? A. | C8 
= 
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index in regard to the thickness of plates for heads. A 
head of wrought iron or steel, if raised or bumped and 
flanged for riveting to the shell, need be no thicker than 
the shell. If the head is to be flatand bolted toa flange 
on the shell, it should be 50 per cent thicker than the 
shell up to 36 inches diameter, and above 75 per cent 
thicker. Cast iron heads bolted to flanges on shell should 
be dished, and three times the thickness of the shell for 
sizes of 30 inches and under, four times the thickness up 
| to 48 inches. 


(5925) L. M. asks: How can a canoe 
boat be made watertight when some of the boards have | 
cracked ? The cracks ? are not large enough to calk, bat | 
simply large enough to let it fill with water. A. When | 
the wood is thoroughly dry try if varnish will not fill the | 
cracks. If this is not enough, then putty them. The | 
varnish will give the putty a good hold. You may mix a | 
little varnish and red lead with the putty and color with 
yellow ocher or umber, as may be necessary, if the canoe 
is of natural color, As a temporary cure for a leak, soap 
is sometimes used. 


(5926) G. W. G. asks the origin of the 
term “ journal,” as applied to the bearing of a shaft; | 
also why it is called a journal. 





| in mechanics, and relating to the part of a shaft revolving | 
| in a bearing or support, is also used in the French, | 


Spanish, Portuguese, and Italian languages with the 
same meammng. It is derived from the Latin “‘diurnalis,” | 
It is very | 


journal resembling the idea of the revolution of the earth 
in a day. 








TO INVENTORS. 


An experience of forty-tour y and the paration 
of more than one bundred thousan applicat entlons for pa- 
tents at bome and abi enable us understand the 
— and practice on both continents, and to possess wt 

facilities for procuring patents everywhere. 

a of the patent laws of the United States and all 
| foreign countries may be bad on application, and persons 
contemplating the securing of patents, either at bome or 
abroad, are invited to write to this office for prices 
which are low, in accordance with the times and our ex- 
too facilities for conducting the business. Address 
NN & CO., office SCIENTIFIC AMERICAN, #61 Broad- 

ng NNew ork. 





INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Granted 


March 20, 1894, 
AND EACH BEARING THAT DATE. 


(See note at end of list about copies of these patents. 
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Flower holder Yor buttonholes, J. F. 8. Wallace... 516,064 
seat, portable, J. K. R. Mortara. = 1 


Peat few a hea head soviunepatll a 





Account keeping apparatus, 8. H. Boylan . 516, 
Acid and metals from nitrates, prodectng nitric, 
SO Cah, chncechocascnss dsseyssccseceecsces 517,001 | | 
Addi may We. EH. Clar®........cessccccvcocese 
H. F. Lg - Ge sdidving: 516,884 
pparatus for hum ng, 
516,778 | 





s icycle bag. ‘ 
safe tie Colston and stretcher, D. D. Tierney...... $16,712 


Sali ress feeder, D. J. Overholtzer.............. 516,727 
jan fastening, E. ©. Tecktonlus................00. 516,690 






































e. Car brake. Vehicle band 
Brak Hi. Bussing 516,912 
2, a Rhone dd case s$4eune cones x Sia 


Rese eee eee seeeenereeeesons 


Cham 
Box partition, 2. M. Leaver 
Brake. See Air brak 


urns 

Fruit Secher. & A.C. Hedden..... D adinesaccssahaal 516.889 
Fruit picker, J.C, Pratt...........6cecccccceeneeunens 516, 728 
Fume arrester, J. J. Storer pscwengpecvnne sapsesecs 516 064 

Furnace. See Boiler furnace. Cupola furnace. 

See peasting furnace. Ore roasting and smeit- 

i 

Furnace, 0. W WARCIE. .. 02 ccsesccsrcoccccsecrseroess 516,748 
Furnace, ane fuel, H Kluepfel. ..........cccceeeneee 516,652 
Game apparatus, W. J. Hillis... ............6000eeee 516,789 
Jame apparatus, G. Grosier Ma netebanethbeses 516, 94 
| Garbage crematory or furnace, W. L. Jobnaon.. . 616,706 

9a for the manufacture of, J. J. 
“—5 pehenanonestheashanoqorarenses oe» 516965 
-. 516,75 


Gas controller, E. Brownhiil.. 
Gate closing aries,’ B. W. Badd) 









| Grain drier, J. G . 516, 
| shoveling mach ne, J. H. Heatherington... 619.721 
he bes, F Am Rampersrcvscouseosorerssocegies ry 

| Gravity tery. | lia i cccescnedebeccesveccoeseed 
P. A. tg ig oN . 616,717 
| Samer, 5 or hascbet, N, Chase . & 

Handle, H. A. Hirschfeid..... 516, 
| Harrow, spring tooth, M. J. Todd +». 516,961 
IEEE TENIIIE <5. <icxpcantiseanpecoosescsvie . 516,941 
Harvesting machine, corn, J. . Collins..........+. 516918 
Hat brim curling machine, T. B. Avery (r)........ Tha 


TREE, Bc Oo WEENORs 000s s0ggsocgenoccesss ongseonce 516,772 

ewer door mechanism, Bardsiey & Crofford.. 516,604 
regulator, automatic, Hi. 8.8 noes 5h 

iene yith Hquid fuel, means Pw Resmath 616,928 





paratus, electrical, H.C. Spaulding... 516,343 
a 516. 
iH electric appliance for, G. Sa Sing. 


Horseshoe calk, F. von Eulenfei 











Horseshoe, nailiess, J. C. Met - -% 7.013 
Hydrocarbon burner KG Muimiery .. E 
ce cream freezer, J. 8. Stidbam 6, 
ce making can or vessel, Cc, BE. Strack (r) 406 
. See a, indicator. sa.eet 
—— eqns eerer socrccos SBR) 
“making 
iron ore —_ ion same, agglowerated, R. H. 
catia beredaenaneseedeediatinedentbonael 516,710 
Jorn Beg Fruit joint. 
oint. D 
Kettle attachment, P. Rusoo......... 6.60.66. +csees 616,091 
Keys from windows, device for lowering, L. B. gua.ani 
Knife, W. Wedekind. .... 5.0... .. cc cece ceeeeeeweeeees 516,07t 
Knitting machine, L. Bost. ....... 20... 6. ceecceeeee 536, 
Knitting macbine, circular, J. D. Hemphiil........ 616,722 
Knitting machines, draw cam for stocking, J. 0. 
SE idchitenscnctdnecssovecotsccocsseeseswe cone 616,723 
nob attachment, T. R. Bird coe ees O16,909 
Knob attach A. Westherwan. és cseeeeee OCOD 
Lamp, Gedies & .-. 516,925 
Lamp, alternating electric are, &. R. Knowles.... 516,32 
a> ae and Ss | mame, socancencens,  sse.n00 
jane. electric arc, BK. R. Knowiles.................. 516,895 
aap, slectsic are, Kno wies & Park............+-». G82 


PPR Bauer ms 
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Srieutitic American. 














Lamp extinguisher, automatic, M. MacKiree . 16908 
Lamp guard and shad: ', ineandescent, G. 

. Demmick «+» 6801 
Lamp, tocandescent, R. Langhans . ae 
Lamp, incandescent, G. C. Swan e 516.089 
Lam), incandescent eieciric, BE. KR. Knowles .. 16519 
Lamp sooket, A. Swan os O15 
Lamp socket, incandescent electric, EK. R. | 

nowles .. DER 
Lantern, electric signal, B. R. Knowles 516.56 
Lateb and lock, combined, M. Jackson 516,765 
Lathe attachment, H. A. Meyer BY 
Lathe polishing and @iling attachment, (. Teske. 516,779 
Lathe slide reat, H. Bekhardt $16,678 
Lavatory leg, J. R. Giller 5164679 
Letter box, W. Hents 516,500, pny | 


Level, spirit, BE. Olson 6.508 | 

Life-boat and sh!p’s safe, combined, C. Gardner 31698 

Life preserving or swimming apparatus, P. Gold- 
mann 


516,720 | 
Light. See KBiectric search light | 


Loan box, delivery and registering, R. Martines.. 516,654 
Lock. See Combination lock 
Locomotive boller. G. H. Taylor S16 M9 
Locomotive boiler attachment, J. J. H. Theiling.. 516,960 
Locomotive exhaust nozale, J. O'Neill . 516800 
Locomotive fire box, F. Von Dormus ... S16,985 
Log turners, lever action for valve gear for, H. 

O, Lange 916,741 


Mxtrix making and type setting machine, H. 

Lee 516,72 
Measuring and indicating device, R. Meyer 
Measuring electric currenta, meane for 


Measuring instrument, clectrical, Knowles & . Ves . ... 
Robinson 516,823 te 3S ee J, OLwake. ...-. ; om. or} That are good—not **cheap things.”’ The ae, 
Measuring instrument, electrical, E. G. Will- — Converter box, J. W. Packard : ‘ 23/143 | ence in cost is little. We guarantee our apparat 
young -- 516,855 | Curling iron bolder, M. A. She Idon. ** gn ia7 SS our customers against nee oy pus ent Peden. 
Metal cutting machine, shape, D. Hammond, Door pull or analogous article, C. Sotacheck........ 23 199 | Our guarantee and instruments are BOTH GOOD, 
Btetate t » snated S16, 735 Lo 516,737 } Hiectrical instrument case, E. Westen. ns... 21a WESTERN TELEPHONE CONSTRUCTION CO., 
€ afrom other commingled gases, apparatus ’ ne Vv ney eehe eee > 
for separating volatilized, F.C. Butterfield. Ay OG me pence os Fr. 1 pes qngngunnesnayegnseeneetten 4 440 Monadnock Block, CHICAGO. 
Milx cooler, ©. Harding SI, Hame, W. H. Simmons eee souecedulenn Tn Largest Manufacturers of Telephones in the etmnnesteaaren 
Milling machine, J. Riddell sas Hame top, F. Frazer Soveccccscooees oo Se) 
Motor. See Electric motor. Water motor a, | Lee pick handle, C. W. Fox ventiemunmmensl Y 
Maitiphase systems, regulation of, L. Be i. . 516,796 Jar cap, preserve, R. M. Johnson mie ARB 9) £48) NT VU — 
Musical wind instruments, mouthpiece for,J.C. Knives, forks, ete., bolder for, R. M. Cooper........ ae Ji 
4p tnaram : 516.988 | Plate or like articie,’C. E. Haviland 23,196 
Nitro-crliujiose, drying, F. G. Du Pont 516,924 Spoon, W. Durand =e to 23.1390 
Nozzle, spray, ©. Hood -- SI6S51 | Waist, child's, 8. J. Schack . B12 
Ol purifying apparatus, C. H. Freyer 514,708 
Ordnance breech mechanism, 0. F. Leibert 516,768 
Ore roasting and emelting furnace, J. J Storer. _ yn 
Ore roasting furnace, J.J, Storer 516,683 , 4 
Gre roasting furnace, Walker & Cart TRADE MARKS. Parsons Horological Institute. 


Bin. Te to SN6,7HS, 56,854 Agricultural machines and implements, certain, 


Orwan, reed, H. Richardson 516,990 Marseilles Manufacturing Company 
Packing, J. Murphy 516,574 | Beds or wire mattresses, spring, Smith & Davis 
Paper boxes. machine for applying strips to, J. _ ; Manufacturing Company y earn e a C 
. Berry ; 516,953 | Boots, shoes, and slippers, Dexter Shoe Company. 24,375 
Paper slitting machine, C. BK. Pope > 516,746 | Chocolate, A. H. Stillwell................ 4.386 
Paper. stuf boxes, machine for moulding, P. | Gigars, C. A. Nager shuntelbenniamedtaasiibiaiaedaae Engraving and Jewelry Work. 
pee re {oo Serer Cigars, R. Reyna se chanestanabine 4 
atolylidimethyipyrazoione, L. no - oO" | Cigars and cigarettes, B. Murra 5 er Ci cuk Tee. 
e atte rn for Lt ag oe cornet, S _— geocel S16,S28 | ¢ leare, cigarettes, cheroots. and OT na snuff, a7 PARSONS, IDE & CO om id fi 
"altorns. rapping plate and drawing barfor,C. 8. Hernsheim Brothers & Compan 24,378, 241 
b W Leach 16867 Coffee, John Bird Company 7 : * 24387 302 Bradley Ave., PEORIA, ILL. 
| - i! eres nee. J Dushane | yo 516,701 | Cotton, linen, woolen, worsted, and silk, velvet, — — — 
*hotourapbic lenses, means fo ew vlating s d vel b bi oO y 5 J ” 
of light aes) ae through, J. W. Fawcett . 516.561 wy et Seneten, Aes Compan - Py} THE FISHER 
Picker. See Fruit picker Elixir, C. Bailly & Cle 4.3% Patent Steam Pump Governors 
Pin See Safety plu | Flour, wheat, Northwestern Consolidated Milling For 8 Pu w ki der Press 
Pipe wrenen, 0 - Stanley rg eel | Company oeee 24.589 ‘or Steam mea Cb “es under jure 
ane, . . Tripp 16, | Gin, Corning & Company 24,583 
e aner portable, Hi iB Hughes : 516,815 i Grease, lubricatme, Centra) Oil and Supply Com- FISHER PATENT. GRAVITY GOVERNORS 
Planter and auanc distributer, seed, J. P. Allen, aad any . . 4A Steam Pu ps filling elevated open tanks, 
oF : S160 Gum chewing, Fau!tiess Chemical Cow pany 4390 = the aaeet | oaitive and durable devices 
Piaster, wall, J. Q. Chase 516,914 | Hair, preparation for removing, J. Mellinger.. 24308 for the purpose. 
Piastic compounds, press for moulding,J. Hof Hats, Blaylock & Blynn 4370 ~ 5 ay — } Es, 
an 516,86 | Hypophosphite of calcium compound A. Loring... 24,398 Send for estimonials. 
Plastic material, making indurated articles from, | Ink, printing, Queen City Printing Ink Company.. 24,402 FISHER “Gove NOK oO.. 
J. ©. Peabody . 517,011 | Medicinal preparations in the nature of tonic 218. 1st Avenue, - - Marshalltown, lowa. 
Platforms, leveling mechanism for tank and phosphates, G. Bruno 2 
and dredge, KE. 5. Bennett 516,785 | Oils and chemicals, essential, Charles H. Phillips | 
Plow, revers rn W. W. Miller 516,743 Chemical Company. .............6.ccceeees 
Police Gamal, 5 J. Burns --» 516,641) Overcoats, A. Benjamin & Company 4.371 to oe 373 
Post driver, R. Heaton ... 516,649 | Remedies for constipation, biliousness, rheuma- 


Press. See Printing press 


Printing machine, traveling cylinder, C. Butter- Manufacturing Company 24,400 

Neld 516,913 Rubber boots and shoes, Boston Rubber Shoe 
Pricting on glass, machine for, J. Budd --. 16,700 CII s conenacvcnnesonaeqoeoagnanseegoonees 374 
Printing plate holder, KE. T. Wheed ° pert Sheets, pillow slips, and house linen, Scott Broth- 
Printing press, rubber type, J. H. Barr : 51, wa ers “1 
Propelling mechanism, vessel, A. Thomas 





Pulley, 5. H. St. Jobn g 516 ORS 
Pulley, friction clateh, W W. Wallace 
Pump, electrically ope rating, C. Robinson 


Pumping ot! wella, electric davies for, H. F pany . 4304 Reliev 
- ieve more cases of 
alte , . 516,713 — a8 ranges, H. Haller Manufacturing C ‘om. 
Rack. See Display rack . 24.404 to 24,408 
Radiator, heat, Dangier & Rappel 516,930 Tacs ona labels, Dennison Manufacturing Com- 
Kai; joint or coupling, J. G. Miller 516,870 24.389 a. 
ee ee ates tan eee A L, Yo ’ yd Toilet Rquids. pom omades, powders, caked powders, than all devicesin the world, H. A. 
tiway joint splice bar, Tearne ‘ oOnpei . nd 80: Risb ide ian 
Raliway, overhead electric, J. C. Henry -- 516,808 Whisky. Coruing &( company “* -«» 24,584 vale G5 Acinas Block, Catenge. 
Ratiway signal, Pattee & Case 516,056, \ . Usher & C election sea a Vn 
Railway signaling and switching apparatas, J. D. Whisky, A. Usher & Company : 34,386 
Taylor 36.008 —_— = ~ 
Rallway switch, electric, C, M. Fiteh 51673 A printed copy of the specification and drawing of 
Railway system, elect ric, : Thomeun -- 516,666 | any patent in the for ong Hist, or any patent in print ROCK DRILLS, 
allway tle hewer, J. A. Orr - 517,014 | issued since 1863, will urnished from this office for COAL CUTTERS 
Railway turntable, electrically-operated, H. BE. 2% cents. In ordering please state the name and number 
Danzenbaker 517,000 | of the patent desired, and remit to Munn & Co., 31 Channeling 
Hallways, block system for electric, J. W. Gib- Broadway New York. 
boney 516,506 
Ram, hydraulic, G. Payne ~~» S16657 Canadian patents may now be obtained by the in- 


Reel guide, automatic, J. F. Wellington 


Wheel rim, Marceau & Minie. ove sees aw. in students need only 
Windmill, M. H. Rie bardeon 27) 516,900 | know how to read and write. Send for FREE Circular 

Window or door screen, T. ¢ , Murphy ooeeee S1G,873 ot information stating the subject you think 9 of studying 

Window ventilator, E. C. Bll sees ©. 516,360 he Cerrespondence sc of 8 Mechanics 

Wire reeling machine, J. A. L ist Beecccenes eceaceee a rp Sciences, Sc Se ‘a. 

Woodworking mac hine, J. H Soa 516,776 

Wrappers or bianks of pager and metal ‘foil, ma- 

chine for forming, Hotchkiss. ..........++ 516,932 


516,085 | Rar fixture, A. Cryer. .........-.-.cssecesseeeeess 23, 


! Te . or, Le lite, (. C. Wientg ~ ie 
cess + LF sega | Border, metalite, ¢ C. Wich 8) TELEPHONES 


ae Soap containing a fine grit, Kloanit Manufacturing | 


516.582 | Soap in cakes or bars, Geyserite Soap © Compan x 392 
516,540) Soaps, kitchen and laundry, R. H ye . 


516,715 | ventors for any of the inventions named in the fore- 








Urn, compartment, A. W. Meyer. .... ......+«++s00« 
Valve bodies, seating, F. H. leh Dal Rcscsteescenns i] 
Valve gear for duplex direct-acting engines, i) 
Morley & Holehouse Anes pata’ 
Valves, etc., sealing device for, G. A. Tower...... 516.861 
Vehicle band brake, J. 8. Copeland................- 516,986 In Architecture. 
Velocipede, J. Clark .. 516,786 itectural Drawing 
Velocipede handle bar fastening, T. B. Jeffery. .. 516,739 —~ , Heating and Ventilation, 
Vending machine, D. F. 8. Cook. .........++-. -. 516,675 Bridge ‘ 
Ventilator. See Window ventilator. Railroad inee: " 
Wagon body and weighing scale, combined, Riley Surveying and Mapeita. 
& York ocsncsceasteesecesecocosore Mechani 
Wash boiler, H. Rotter one ceeeseceee OIGSTT Mechanical Drawing, 
Washing machine, F. P. Beisel sdies wa 516,761 | Mining, 
Watch, 8. Aronson English 


- 16,7 
Water motor and fan, combined, W. H. Rue ker. soon | 
Weill drilling macbine, C. Ray. : 


Wrench. See Pipe wrench. 


OOSTUDENTS. 


BUY 


DESIGNS. 


Button and thread AS 0. re ‘De Long... 




















tism, and neuralgia, Prentiss Chemical and 








ompany on 








Seand Dises are invisible, and 
comfortable. 








[Marcu 31, 1894. 


12” DRILLS | A DAMOUR LI TTLEDALE, 


Cerrect in Design, 7 Galieaaat. a and Price. 


Nos INVENTORS AND oruune wHo 
ty submit small arms to test for adoption 
4 the’! Naval Service.—NAaVY poyanenens, ASH- 
GTON, D. C., March 15, 1894.—The Department bereby 
publishes the? vn August 1, 1s, a Nav val Board will con- 
vene at the Naval Toi Oo Stati Newport, R. I., for 
the test of pane ifies suitable for adoption’ for 
the Navy on arine Corps. The tests will be for me 
selection of a breech closure and magazine chat 
the caliber ont cqunenttien tt decided woes by the 
2 and only | such arms will be cons ret os 
to ts 


the and 
iaid down in the circular which will be furnished upon 
application to the Bureau of Ordnance, Navy De eo 
ment, Washington, D.C. Persons wishi to submit 
arms must deliver pom, tothe Inspector of Ordnance at 
the 3 Naval Torpedo Station, Newport, R. L., on or before 
August, 1,184. H.A. HERBERT, Secretary of the Navy. 


160 World’s Fair Photos 
FoR $81.00 


These beautiful pictures now ready for Gelivery in ten 
complete 16 pictures pny » part. The 
whole set can be secured f pi. sent to Gro. H. 
HEAFFORD, Gen Pass. asa. Agt. Ch 0, Milwaukee ‘ St. 
+ Ry.. Chicago, and the portf: ‘olios will be sent, free 
of expense 

Remittances should be made by draft, money order, 
or registered let’ er. 




















If you want the best Lathe and Drill 


GHUGKS, 


WESTCOTT’S. 
Strongest 
Grip, Great- 
eat Capacity 
and Durabil-e *% 
ity, Cheap and Accurate. 
Westcott Chuck Co.. Opeida, N. Yo, U.S. A. 
Ask for catalogue in English, French, Spanish or ag 
First ZE AT COLUMBIAN EXPOSITION, 


’ WICKEL 


AND 
ELECTRO-PLATING 
Apparatus and Material, 


THE 
Hanson & Van Winkle Oo. 
Newark, SN. J. 
81 LIBERTY 8Sr., N. Y. 
23 8. CANAL STREET, 
CHICAGO 















Rrpvement on 
Our Little Wonder, of 
which over 1000 are in 








@ ESTARLISHED 1845. 

The Most Popular Scientific Paper in the World 
Only $3.00 a Venr. Including Postage. 
Weekly—52 Numbers a Vear, 

This widely circulated and spiendidly tlastrated 
paper is published weekly. Every number contains six- 
teen pages of useful information and a iarge number of 
original engravin.s of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity Telegraphy, Photography, Arch'- 
tecture, Agriculture, Horticulture, Naturai History, 

ete. Complete list of pacents each week. 

Terms ef Subscription.—One copy of the SCTEN- 
Tir AMERICAN will be sent for one year—S2 Dumbers— 
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico, on receipt of three dellars« by the 

blishers; six months, $1.50; three months, $1.00. 


























Register. See Cash register oing list, provided they are simple. ata cost of $40 each. 
Kegulator. See Heat regulator fr complicated the cost will be a little more. For full 
Ring for exhibiting and judging dogs, etc., instructions address Munn & Co., %1 Broadway, New 

Cleather & Gibson ren York. Other foreign patents may also be obtai 
Roasting apparatus for eanuta, ete., C. Cretors.. 516,919 
Rotary steam engine, WM. Byrd sar | = Electrical Material denon 
Safe lock box, J. B.C. Hill a . 516,650 . oaiies aad a 20. 
Te ~ Seer ‘QWovertisements. Mfor’ interesting end descriptive 
Mash faste her BK. Ament ‘ 51¢ 967 — —_— — et ars. Sa lis = * Co 
Saw swage, E. Apperson raed ORDINARY RATES. @ Dearborn Sty "Chteago, M. 


Sawing machines, automatic feed for band, F. gE 





Cross ane» S6,677 | Inside Page, each insertion - - 75 cents a line 
Seale bearing, platform, &. J. Austin .. 516,958 > > pe 
Care ga Wina. a oo Back Page. each insertion $1.00 a line Fertilizers are Un rofitable, 
Serews by potas. apparatus for forging, va son tne aX, ao some ome of Advertisements, Special and 

bairn & Wel toher rates are requered, > 
Serubber, A. FE ‘Bue Kingham ” Sieonl The above are charges per agate line—about eight va should cate camiens — cent. Bm we - 
Seat. Ses Folding seat. Spring seat words per line. This notice shows the width of the line, | Fertilizers for Potatoes, Tobacco, Fruits and Vegetables 
Shelf and ite support. book. B. RB. Green 516,74 | and is set in agate type. Wngravings may head adver- | should contain from 10 to 15 per cent. of Potash. To ob- 
Shetis, tubes, etc, machine for making, Hewitt tisements at the same rate per agate line, by measure- | tain best results use fertilizers containing enough Potash 

& Wootton F 516,509 | meut, as the letter press, Advertisements must be | or apply Potash such as Muriate of Potash, Sul- 
Shoe chankn, machine for manufacturing. G. D. sse.e0s | received at Publicat - ae as early as Thursday p hate of Potash and — steustiee pamphlets and 

artiet 516,096 | morning to appear in the following week’s issue. : 
Shovel, spade, or scoop socket, H. A. Chishoim... 516915 | pleas a x patois information free. Address, 
Sieve, J. N. Wilson ... $66R | —— ——=S> = GERMAN KALI WORKS, 
uifter, rotary ash, G. P’. Harrison - SA9TI BENNETT BUILDING, NEW YORK CITY. 
Pianal. See Police signal palwer mgnal oases tne 
Soldering mach!ne, can, lL. H. Taylor -oee OMY 
Sole rounding machine, J. A. Crane snceeeee 16076 | SINTZ GAS ENGINE C0. 
Spark arrester. J. ©’ Donnell ~ N60 | 
Speculum, W Scheerer ---» 5638 GRAND RAPIDE, MICH., 
Spindie support, H. fF. Woodmancy (r) aren 
Spring seat, &. GG. Searritt eevee OATH 
Stall, cow, J. Ardron oxeeeee O16915 Manufacturers ofthe Nines Meme 
Stand. See Display stand oline Engines Espe y 
Station indicator, F. V. Kussell ovseeeee O169U fo: r Boats and ric 
Steam boller, GO. W, Johnson : SI S16 | “ ting. e- with ~ 
Steam engine, C. W. Robison -... BIT015 tured or natural Boats and 
Steam engines, , us for cxteneting qyetee | launches. Prices within the reach 

frna water of condensation from, ° . . 

Semel ‘ ’ wren Bes ee _ Seneca Fallr wig, Co 695 Water St, Seneca Falla, MAW x ~ ofall a for Catalogue. 
Stool, shoe Siting. J. ©. Wheeler «+ 516,716 — > paper. 
Bopper. Eee Basile sopper rm Planers, Drills, M ' ¢ 

on @ . f ‘ a achine Shor 

Sof gain osm eevee orem 4 | LATHES, Buy cvicn cries ct) How, to Make a Dynamo. 
Striking beg disk, C. A. Daniel bie. 719 | Catal TIAN LA Twe Books with Full Workin rawines. 
Sty and feeding trough, hog, A. Aucbly 516.908 | Bas CULVEET 8?., CENCINNATI, O. Hoses » power otse, Price, 1) cents. Horse po 
Surgical chair, 0. Baruch 516.98 | — wt ice 2 cts. 3 both books post pa for cts. 
Swimming apparatus, G. C. Bunsen 516,983 Bubier | Pub. Co., 0. Box 308, Lynn, M: 
Switch. Railway switeb. Telepbone c “ r 

ewitoh. 


Switen and operating mechanism. J. B. Downer.. 517,02 
Switchboard, BE. F. Frost 

Table, sink, etc.. W. 4. Hendrick eo< > 617.006 | 
Telephone. A. C. White 5a 
Telephone, magneto H. A. Chase 516,042, 516.6438 
lelephone switch, @tromberg & Carlson M6777 
T brashing and separating machine, combiped, 





DD. &. Geiser . 516,938 
Timber preserving apparatos, Curtis & Isaacs . MTD 
The, bievele, & y Washburn 56.00 
Tire, cycle wheel, J. T. Poplawaky . a 
Tire, pneumatic, J. G. Moomy . SIAR 
Tire, wheel, C. F Lavender .. 6,7 
Tires, device for repairing pneumatic, P. W 

Tillinghast . S081 
Tobaces, fermenting or curing, FE. suchsiand 516,778 
Toes and counters, blank for box, J. W. Packard... S164 
Track cleaner, J. W. Warren 54.74 
Treaspianter, W. A. Pitt 574 
Trap, J. Lefiet - 506.987 
Truck, M. G. Raliey cece 16957 
Truck, car, N. ©. Bassett 516,701 | 
Track, car, M. B. Schaffer -seeee O16,988 
Turning machine, automatic, R. H. Grant.... 517.00 | 


Twine cleaner and oiler, A. EB. Clibborn eoseeee 16904 

Typewriting machine. C. Hese Sik 3 | 

Typewriting machines, type bar nangue for, B. 
ellos 






































SEND FOR R QUICK BARGAIN LIST OF 


OSCOPES, OBJECTS, 
BOOKS, ng ete. 


DRAFTING ‘INSTRUMENTS. 


cil point and lengthening bar, one 
Pair 6 lain maaan rd dra 
pen, « as F Ly ol pen, one eal — 





MATCH MACHINERY, PROJECTION LANTERN 


sing fi 
mproved. Complet furnished 
BONS LEY, ne Buttonwood Sire sama cot, Philadephia, Pe LANTERN SLIDES 
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“¢€ lubs.—Special rates for several names, and to Post 
Masters. Write for particulars. 

The safest way vo remit is py Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Address 
all letters and make all orders, drafts, etc., payable to 

MUNN & CO., 361 Broadway, New Vork. 





THE 


Scientific American Supplement 


This is a separate and distinct publication from THE 
SCTENTIFIC AMERICAN, but is uniform therewith in size, 
every number containing sixteen large pages full of en- 
gravings, many of which are taken from foreign papers 
and jed with tr lated descriptions. THE 
SCTENTIFIC AMERICAN SUPPLEMENT is published week - 
ly, and includes a very wide range of contents. It pre- 
sents the most recent papers by eminent writers in al! 
the principal departments of Science and the Useful 
Arts, embracing Biology, Geology, Mineralogy. Natural 
History, Geography, Archwology, Astronomy Chemis- 
try, Electricity, Light, Heat, Mechanical Pngineering,. 
Steam and Railway Engineering, Mining, Ship Building, 
Marine Engineering, Photography, Technology, Manu- 
facturing industries, Sanitary Engineering, Agricuiture, 
Horticulture, Domestic Economy, Bi phy, Medicine, 
etc. A vast amount of fresh and valuable information 
Obtainable in no other publication. 

The most wmportant Engineering Works, Mechanisms, 
and Manvfactures at home and abroad are illustrated 
and described in the SUPPLEMENT. 

Price for the SUPPLEMENT for the United States, 
Canada, and Mexico, $5.00 a year; or one copy of the 
SCIENTIFIC AMERICAN and one copy of the SUPPLE- 
MENT, both mailed for one year to one address for $7.00. 
Single copies, 10 cents. Address and remit by postal order, 
express money order, or check. 

MUNN & CO., 361 Broadway, New York, 


Building Edition. 


THE SCIENTIFIC AMERICAN ARCHITECTS’ AND 
BUILDERS’ EpITION ts issued monthly. $2.50 a year. 
Single copies, % cents. Thirty-two large quarto pages, 
forming a large and splendid Magazine of Architecture, 
richiy adorned with ciegant piates im colors, and with 
Other fine engravings; illustrating the most interesting 
examples of modern architectural constr. \etion and 
allied subjects. 

A specia) feature is the presentation in each number 
of a variety of the latest and best plans for private resi- 
dences, city and country including tnose of very mod- 
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, together with Plans, 
Descriptions, Locations, Estimated Cost. ete. 

The elegance and cheapness of this magnificent work 
have won for it the Largest Circulation of any 
Architectura! publication in the world. Sold by all news- 
dealers. $2.50 a year. Remit to 


MUNN & CO., Publishers, 
361 Breadway, New Veork. 
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’s Splendid Book on the Blectro- 
Deposition of Metals. 


| New Revised and Enlarged Edition. 
JUST READY. 


A COMPLETE TREATISE ON 


Tse Eleeee- [Deposition of Fetal 


mprist Electro-Plating and Galvanoplastic Overa- 
4 ie Deposition of Metals by the Contact and Im- 

hol sn Processes, the Coloring of Metals, the Methods 
- nding and Polishing, as well as Descriptions of the 

trie Elements, Dypamo-Electric Machines, 'Thermo- 
«. and of the Materials and Processes used in every 

‘tment of the Art. Translated from the German 
. George Langbein, Proprietor of a Manufactory 
or Che ma Products, Machines, Apparatus and Uten- 
. -op Kleetroplaters and of an Electro-Piati Estab- 
I ent, in Leipzig. With additions by William T. 
B it, Editor of “The Techno.Chemical Receipt 
B Second edition, revised and enlarged. Ilus- 
tra i by one hundred and thirty-eight engravings, in 

vo volume, 8voO, XX VIIT and 430 pages (458 pages). 

$4.00, free of postage to any address in the world. 

sw 4 circular of 6 pages quarto, giving the full Table of 
Cor ts of this splentid Be ok, with specimens of the illus. 
t ns, will be sent free of postage to any one in any part 

id who will furnish us with his address. 

a ( rer New and Enlarged Catalogue of Practical and 

 ntife Books, 88 pages, 8vo, and our other ( mtalogues, 
' vile covertn every branch of Science applied to Me | 

‘. sent free and free of postage to any one in any pa 4, oj 
; ( rid who will furnish us with his address. 


HENRY CAREY BAIRD & CO. 


Langbein 


INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS | 


s10 Walnut St., apenas Pa., U.S. A. 
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HE EXPRESS us 
id Plated Watch Sent C. 0. D. on A 
fully engraved and warranted the BEST TIME: oe 
. for the money, and ot RQUAL IN APPEARANCE TO A SOLID GOLD 
Mi H. Examine at ex office, if satist bay agent $3.47. Out 
rtisement out return with order 


w. “HILL & €0., Whslesale Sowslers, S88 {State Sty Chicago, Ml. 





GATES ROCK & ORE BREAKER. 


Capacity up to 200 tons per hour. 


Has produced more ballast, road 
meta!, and broken more ore than 
all other Breaxe s combin 

Builders of High Grade Mining 
Machinery. King-Darragh Con- 
ecentrator. Connersville Blowers. 

pend for Catalogues 

GATES IRON WORKS, 
50C Se. Clinton St.. Chicage 
C, Liberty 8t., N.Y, 237 C, Franklin St., Boston, Mars- 


FOR SALE 
ANA co. oy Fiber SPF 











ARTESIAN WELLS—BY PROF. E. 


G, Smith A paper on artesian wells as a source of 
water supply. Essential geological conditions of arte- 
sian wells. Some chemical features of artesian well 
supply. Contained in| SCIENTIFIC AMERICAN SvUp- 
PLEMENT, No. 943. Price 0 cents. To be had at this 
office and from all newsdealers. 





$1.50 will now buy a reliable AMERI- 
CAN WATCH in strongGOLD PLATED 
Proof Case. Will not vary « min- 
ute in 30 days; Is Tan tee 
FULLY GUARANTEED. e ~ 
lishers of this will tell you we are rel 
ble.) Ithas AMERICAN patent lever MOV EMENT, 
Patent Escapement , Lantern a 
240 —~~ to minute; No key required to yoy 
set; weight 4 os.; exactly like cut; 
3 for $4.00, 12 for $15.00. a. hs pe 
and we will inctude handsome gol. plated < by 
CHARM. AGENTS & Storek: 
Catalogue of 1000 new articles  o- 
ROBERT H. INGERSOLL & BRO., 
65 CORTLANDT 8T.. NEW YORK CITY. 


SANITARY SOAP VASE 


PR ~ | ENTS ——, waste, aig 
ing Of soap, clogging Of waste p 
stain of marble, uncieanly soap dish. 
AFFORDS each user fresh, dry 
pure soap. 
The Only ¢ —_ Sanitary, and Safe 
way to use 20a 
—. w. R. RANNIE, 
~~ Rochester, N. Y., U.S. A. 














CLAY: sTORBENSEN GLOUCESTE ER CITY NJ 
DESIGNERS 2 BU S OF YACHTS, 
LAUNCHES n° "HOUSE BOATS 


HYPR its Uses and Abuses. The sci- 
VENOTISM : oc. cs isos, ts 


KNITTING MACHINERY. 


Knitted underwear is in vogue. The best 
machinery for its manufacture, such as 


SHIRT MACHINES, SLEEVERS, 


BAR STITCH MACHINES, etc., 
are made by SCOTT & WILLIAMS, 
2077 E. Cumberland Street. 
Established 1865. Philadelphia, Pa., U.S. A. 














WwW ANTED. A Thorough and Practical Me- 








Fulton Foundry and Machine Works 


21 FURMAN STREET (near Fulton Ferry, BROOKLYN, N.Y. 


@- FINE MACHINERY IRON CASTINGS —~#» 


Tool and Pattern Making, General Machinists, Die, Press and Interchangeable Work, 
Plain and Ornamental Japanning. Sewing Machine Needles (B N'W Brand). 


TELEPHONE, BROOKLYN M13. - _E. 6. WILLCOX. —— Case ApprRess: Epwin B., BROOKLYN. 


ROCK DRILLS @eo y/o EAFNESS 


AIR COMPRESSORS & Wiesd*eGenase Pines anedeast 


MACHINERY New scientific invention, entirely different 
" $4 Sr in construccion from all Gther devices. As- 
Mini NG, TUNNELING. 








sist the deaf when all other devices fail, 

and where medical skill bas given no relief. 

They are safe, comfortable, and invisible; 

have no wire or string attachment. \\ rite 

for pamphlet. 68” Mentwn this paper, 
WILSON EAR DRUM MFG. 


AVARRY &BRALROARD 


RAND DRILLCo 23 Park Pie 


‘ONSUL N Tx _emnenenattdtin tie an Drum in posta oumenon. ke. 
AND ADVicks3 * INVENTORS. 

























Experimental work of every description. Automatic TH 
morngy < designed and built. 7 Send d for circular, wi EQUIP- 
LTBY MFG. CO., ieuliee. N, ¥. iced PED 

| VEGETABLE PARCHMENT.—A VAL- 
| uable paper on the properties, uses and manufacture of 
this product. Contained in SCIENTIFIC AMERICAN SUP- 
PLEMENT, No. 945. Price W cents. To be had at this 
Office and from all newsdealers. 
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mate I Ky of such machines 
—— bY ad twenty years, 


a J se AL BARNES ©O., 











tHe STURTEVANT 1999 Ruby St., Rockford, liis. 





There isa Agencies for Novelties _ 
St STYLES) Market ADDRESS : wane 


yy ye y RANKIN & CO., 
ST URTEVANT ‘OC; for our Merchants and Manufacturers 
i i Agents. 
BOSTON. MASS Specialties ; rye. 





‘ Snow Hill, London, EB. C. 
in England. English and American 


References. 
HicgH GRADE ONLY. Warranted. Contract- ACCOUNTS GUARANTEED. 

ors desiring a trustworthy Jack Screw. ad- 
dress RuMSEY & Co., Ltd., Seneca Falls, N.Y. 

















Engineers and Architects should specify 


GRAPHITE PAINT 





for Bri Roofs, Structural Lron, and all ex- 

posed metal or wood surfaces. Warranted not 

affected by heat, cold, smoke, or chemicals. 
DETROIT GRAPHITE MFG. Co., Detroit, Mich. 














LEABLE 


yMAS DEVLIN ¢ a4 ; WILEY & RUSSELL MFGQ. CO., 
. | Send for Catalogue. aye Mass., U.S.A. 


am _NEPERA PAPER. 


A New Printing-Out Ready Sensitized Paper. 














Water Treatment, No Lead Salts, No Alam or other hardeners endangerin 
the durability of the image. Extreme simplicity of «ll operations. Printed, toned. 


bronze and does not fix out. A paper for al! climates and all seasons. and a hot 
water test of Wu’ F. and will behave just as weil - ice cold water. Has none of the defects 
of its rivals. {2 Write for free sample sheets. {2 Ask for prices of our NY. 


Por'sals oyAil'Deaters, Nepera Chemical 6o., 50., Nepera Park, 
STEEL, IRON, COPPER, ZINC, BRASS, TIN, 


And all other Metals Perforated as Required for Grain Cleaning and Min- 
ng Machinery, Woolen, Cotton, Paper and Pul — Rice, Flour and Oil Mills, Sugar 
=i Malt Houses, Distilleries, Filter Presses, Stone, Coal and Ore Screens, Brick and 
Tile Works, Filters, § Spark Arresters, Gas and Water Works, Oil, Gas, and Vapor Stoves 
Coffee Machinery, etc., etc. Standard Sizes Perforated Tin and Brass always in Stock’ 
THE HARRINGTON & KING PERFORATING CO., Chicago, 
And 234 Pearl Street, New York. 
















Riggs Patent Medicated Hair Cloth Lined 
HARNESS PAD for sore 
backs and we on horses. 
A sure cure. An absolute 

ventive. GEO. BE. ELY 
CO., ROCHESTER, N. Y. 








SCIENTIFIC AMERICAN SUPPLE- 
MENT. desired back number of the SCIENTIFIC 
AMERIC Ks UPPLEMENT can be had at this office for 


CAVEATS, TRADE MARKS Te to be had of newsdealers in all parts of 
COPYRIGHTS: ——_ 
~. ACENTS COl NE 


CAN I OBTAIN A PATENT? Fora 
ary me answer and an honest opinion, write to Money selling Beveridge’s Au- 
tomatic Cooker. Latest and 


& CO., who have had nearly fifty years’ 
best cooking utensil ever invent- 


experience in the patent business. Communica- 
tions strictly confidential. A Handbook of In- 

ed. Sells at sight. One Agent 
sold over 1700 in one town. 


formation concerning Patents and how to ob- 
tain them sent free. Also a catalogue of meochan- 

. One sample Cooker free to 
good ag agents. Advertising matter 


ica] and scientific books sent free 
rnished. For full particulars ad- 








Patents taken through Munn & Co. receive 
special notice in the Scientific American, and 
thus are brought widely before the public with- 
out cost to the inventor. This —S aner. 








issued kly, el tly illustrated, has b th ie “renee Su. 
ssued weekly, elegantly illustra ‘ar the x Ti 
largest reulation of any scientifie work in the —_—_— — 
"chats tdaes, Stankte eevee Rt 
tion, monthly, $2.50 a year. ngie 
»pies, ‘25 cents. Every number contains beau- DO YoU WANT A PICTURE 


ates, i ] d ph hs of 
tifal Bl with plana, ‘cuabling —4y 0 inow the FAMOUS = 999 ” ENCINE? ? 


latest designs and secure contracts. Address Send 50 cents (stamps wil) do) for our fine copper-plate TRANSPARENT 
MUNN & CO., NEw York, 361 Broapway. pictare (14x28), showing all parts msio% and ovrsips, all named and 
numbered, on satin paper, for o framing. Educational, beautiful, cor- 

rect.—L 7 st., New 








WELL DRILLING MACHINERY, | SRSRMaayao)ehdTove)\ Top 
MANUFACTURED BY MAGIC LANTERNS AND 
WILLIAMS BROTHERS, ACCESSORIES, SEND FOR CATALOGUE 
ITHACA, NW. Y., to CHAS BESELERmaxer 2ISCENTRE ST. 
Mounted and on Sills, for . NEW YORK 
deep or shallow wells, 
with steam or horse 
power. 


Send for 
agg maa 






















and mount In less time and with less trouble than any other pa paper. Does not | 
Will st 
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PERMANENT PRINTS, Better Results, EBasier Obtained. Ne Ice, No Hot | 


ALL IRON TOWERS. 


ALL WOOD TOWERS 


Louisiana Red Cypress Tanke 


W. E. CALDWELL CO. 








ie MURRAY 


Time Tried and eens ane Endorsed the world 
over as the Best heapest on Earth. 
Beckie Mansy Marcas, > Inte 
] Bugs —+ . 
Single Farm Warn - = 37.87 
Deoable Farm Harness, . 22.94 
Top Buggies, - «= 55.85 
Road Carts, . Mi. Oy @ 14.90 
Road Wagons, - «© « « $8.75 
Wagenms,- ~- . - 43.50 
jagons (2 horse) - - 89.50 
Fine 160 page Catalogue, free 
Whlber MH. Marray Mig. Co., Cincianati, 0- 





WANTED.—A position on afarm or neara suburban nm 
@nece «5 an ornament, and to pump water, sprinkle lowns, carry 
water up stairs, cut wood, cut feed, ran a dynamo for electric 


light purposes, and do @ 
great veriety of odd 
jobs. For a week I 
have been a galvan- 
ined-after completed 
Aermotor ; previous to 
that I was only Steel, 
Zine and Aluminum, 
unalloyed and unmade 
up. My services can be 
had very cheap, if taken now, 
during the slack season. Ap- nished at prices wiilin 
ply to my parents, the Axr- reach of all. Cypress, 
moron Comparr, 12th, Rock Pine or Gaivaniged 
well and Fillmore streets, Stee! Tanks with grace- 
Chicago. N.B.—1 am always ful gaivanized steel 
at home and steady, Ours substructures a @ 





















































Like this which de- 
Nght the eye and add 
innumerable comforts 
to any home, are fur- 


hind” in ee ro ig faity. We furnish gal- 
never has one of us gone vanized steel stock 
wrong We are also a tanks that do not ieak 
most powerful family, and make mud holes 


at less than wooden 
ones cost, 

The Aermotor Co. 
proposes to distribute 

c ™~ 

$500 CAS 
TN PRIZES, for 
the best esssy 
written by the 


wife, son or 
danughtei 


with marvelous endur 
ance. We haveiron con- 
stitutions (or rather 
Steel ones) but are 
very sensitive, being vis- 
ibly affected by a breath 
ofair. We stand high 
and have great in- 
fluence, being able to 
persuade water to run 
up bill. In fact, we are 
superior beings, hav- 








ing been placed by " of « far- 
our creator between mer or 
the earth and heavens user 
Our Steel has been tried ofa 


in many « tilt and ® wind 
towers above every- 
thing everywhere. Wa 
are industrious beyond 
anything ever known, 
since we work 2 
hours a day and more 
than 365 days in the 
year, We are untir 

g in our vigilance 

we stand over = 


answering the ques- 
tion“ WHY SHOULD 
5 USF AN AEK. 
MOTOR?” For con- 
ditions of compe- 
tition and amounts 
and numbers of 
prizes send for par 
ticulars to the 


day and night. ° Aermotor Co., 
are economical be- Chicago, or to 
its branches, 


yond anything on 
the earth or inthe 
heavens, as we tak 
into our systems 
absolutely nothing 
but thin air 
Write quick, we 
are going fe fast 


at San Prancis- 
eo, Kansas City, 
lincoln, Neb. 
Sioux City, lowa, 





F 
falo, o 
Place, N. ¥. Git 


F SalmmmTay CROWN SMELTING COMPANY 


Pole ; CHESTER,Pa.- . 
Pl | OE FOUNDERS AND SMELTERS 
~ CROWN BRONZE. PHOSPHOR BRONZE 


MANGANESE BRONZE,GUN METAL AND BRASS 
HEAVY CASTINGS A SPECIALT™. 
MAKERS OF WHITE BRASS & LINING METALS. 





Send Samples for prices to the (Curtis 
ye maenise Screw Werka, 


03 Court ™t.. New Haven, © Conn, 





Towers, Tanks and Tubs 







PATENT SECTIONAL 


PLAIN 


ELEVATED TANKS 


for Automatic Fire Sprinkler Plants, 


a Speciality. 


219 E. Main Street, 
_LOU ISVIL L E, KY., v. s. A. 


"faazl WIFE CANNOT SEE HOw you Ty 
iT ABD PAY FREIGHT. 

Boys our 2? drawer walnut or osk Tm. 
proved Hizh Arm Singer sewlug machine 
nickel plated , adapted to light 
rearanteed for 10 Years; with 
Automatic Bobbi Winder, Self-Tareading Cylia- 
¢ AD der Shuttle, Seif-Setting Needle and a complete 
set of Steel Attachments; shipped any where on 
80 Day’s Trial. No money required in advance, 
15,000 now {n use, World’s Fair Meda! awarded machine and attach. 
ments. Buy from factory and save dealer's and agent's profits. 
Cat This Out and send te one for machine or large free 

E catalogue, testimonials end Glimpses of the World’s Fair, 


OxnFORD MFG. CO, 342 Wabash Ave. CHICABO,ILL, 
“MILLER & VAN WI WINKL 


STEEL WIRE AND STEEL SPRINGS 
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L. 


A SPECIALTY 


y 











chanic One who is well versed 
‘n tron aud wood-working machinery in ~- t.- Ty 
Hi ses executive ability ani capable of managi 
ndoubted references required. State age on "past 
ian “ene All communications confidential. Address 
MFG. CO., Box 1592, Philadelphia, Pa Pa. 


VANDUZEN $7=¥* PUMP 

THE BEST IN oy WwoR(b. 
Pumps Any Kind of Liquid. 
Always in Order, never Clogs nor 
freezes. Every Pump Guaranteed. 
ae LS Sees. —— 
Gallons per Hour. 


i it 


wlll HE VANDUZEN ¢ 

















| TRIic Co.. 28-30-32 West Court St., Cin'ti, O. a 2d Floor, Wilshire, Cleveland, 0. 


ITHACA, N.Y. | 
amecmowe | 









IF YOU HAVE ANY SMALL ARTICLES 


in Brass or Iron that you want manufactured | 
in quantities, write to THe Jones Bros, Evec- 







we can supply you. All sizes | 
peed and unmounted. always | 
in stock. ember, we make a | 
specialtyot selecting stones for all spe- 
al purposes. 3 Ask fortataiogue | 


The CLEVELAND STONE CO. 








— ROGK BREAKERS | te ) wis Sitscuca'tves ima “ 








—sND— Blake > Rock and Ore Breakers 
4 —— Gold and Silver Ores 
ORE CRUSHERS | sve. ng Gold and. siivor Ores 
Sreghtag Cuawete, Reet Hee, and all kinds of Hard and Brteue e Substances Special b — 
ers for various pu ase state for w or unmounted, 


with or without Sereons: FARREL FOUNDRY & MACHINE CO., ANSONIA, CONN. 


The Scientific f merican 


PUBLICATIONS FOR 1894. 


The prices of the different pubiucations in the United 


States, Canada, and Mexico are as follows 


RATES BY MAIL 


The Scientific American (weekly), one year - $3.00 


¥8u USE GRINDSTONES? T - Saentiie American Supp lement (wee bly ), one , 
- «= 600 


The y ecleuutae American, Spanish Edition (n nonth- 


ly), one year, : - 3.00 
The Scientific American Architects and Builders 

Edition (monthly), ome year.- - «+ 

COMBINED RATS. 

The Scientific American and Supplement - - $7.0 
The Sctensine ger “an and Are hi tect is and Build- 

ers Editic - 5.00 
The Scenethe ” american, Gussie ment, and Arechi- 

tects and Builders Edition, - . +o - 200 


Proportionate Rates for Six Months. 
ann includes postage, which we pay. Remit by posta! 
express money order, or draft to order of 


MUNN & CO., 361 Sreoudway, New Yerk,. 
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Scientific American. 








Wovertisements. 


RATES. 
- Fico 
si 


ORDINARY 


taside Page. each insertion, 
Back Page. each lasertien, 


te For some classes of Advertisements, Special and 
Higher rates ave requered, 

The above are ch agate line — about eight 
words per line. This notice shows the width of the line, 


and is set la agate type. Bagravings may head adver- | 
tieements at the sxme rate per agate itne, by measure- 
Advertisements must be 


ment, as the letter press 
received at Publication Office as early as Thursday 
morning to appear in the following w ‘s inane. 
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COLD FORGED PRODUCT. 


Fluted Tire Bolt 


Patented Novy. tl, 10; Oct. 2, 1801. 


le stiffer and stronger than a common bolt. The fluted 
shank prevents the bolt from turning 


COLD __ { MAciixe sumnws 
PRQMES | cornees areas 
AMERICAN SCREW COMPANY, 


LOCK (a? OR EWS 


_ PROVIDENCE R. ft. 
BELL TELEPHONES Receivers, Transmit- 
ters, Bells, Wire, and 
all rep for complete equipme mt of Telephone and 
Tes lines. Sem ” iracript ire p lao Trle- 
rie Me anual and Catalyue PREE J " BUNNELL 
16 CORTLANDT STREET New You 
A $6.00 
one. 00 


Eastman Kodak Company, 


§ Send for | 


| Catatogwe. \ 


Rochester, N. Y. 





eS 


The 

American 

Bell Telephone 
| Company, 


125 Milk Street, 
Boston, Mass. 


— 


—— 


This Company owns Letters- 
Patent No. 463,569, granted 
to Emile Berliner Novem- 


ber 17, 1891, for a combined 
Telegraph and Telephone, 
and controls Letters-Patent 
No. 474,231, granted to 
Thomas A. Edison May 3, 
1892, for a Speaking Tele- 
graph, which Patents cover 
fundamental inventions and 
embrace all forms of micro- 
phone transmitters and of 


carbon telephones. 


tsa line 
a line 


= 1'o | yearn Book~keeping 


WHEN You CAN LEARN IT AT HOME witnin 100 HOURS’ 
“@STUDY, WITHOUT THE AID OF A TEACHER, FROM a= 
a or enn yp 
= to March 20, 184, 40, copies have been sold and 





moat received. now q iiiton Bar paid, 8. 
"Tis worth 500.001" N. ion 
hat I from it IN silage EEKS cost a fri = 
ee in « Business College Dean, Lima, O., Feb. 5, 
w* Tinea ye te. gee ‘8 f 
ntant!’ 
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~ wate ea 


ayes LITTLE Api No. - ty Ss. 


wit non your Sewing Machine other Light “achinery. 


A Week's Work Done ina Day. No bien ir Delivered Free on Receipt of Price. 
PITTSBURG, PA., January 23, 1804. 
THE BoLqiane WATER MoTOR 


Co., 
SS ‘ar Sirs. —11 have given your No, 1 Motor rather a bard test, » run- 
Wood 






i —— it wee rs om 
b- —- 1H, - Yours respectful Ww. J. 
“a Printing Presses, ae 


No. 2, $5 Coffee Mills, Grindstones, Ice 


* Cream Freezers, etc. 
Easton 
THE BoLGIANO WATER MoTOR dn 


Pa., February 22, 1804. 

©. 415 Water d. 
Gentlemen: I sold the No. 2 Motor 

to run the “ Waite and Bartiette 

which requires a \ horse Dr. W: was 

here in my office to see the said Motor in action, but doubt- 

Sho took i m trial, bad it proper! a ee opi ber, 

on y a plum 
who to his, the M.D." and ‘other spectators” : 
ment, found it to do the work m } 
than one-third of the water being turned on it. Yours fully, DR. we. Cc. D tLe 
\INo. 8 Motor, = $10 /1-2 to Sh.p. Motor, $80 
@@™ Send for Circular and Testimonials from users all over the United States. Address 


THE BOLGIANO WATER MOTOR CO., 415 Water Street, Baltimore, Md. 


WEROLESALE and HRETAII: THRADBA, 


LOVELL DIAMOND CYCLES 


HIGHEST GRADE. FULLY WARRANTED. 
For Men or Women 
F— Boys or Givls. 


JOHN P, LOVELL ARMS CO. 
Manufacturers, - BOSTON, MASS. 
~ Prices. Agents Wanted. 
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ou seit me ot sal d date 
ic Electric ine,” 

to run it. te 


Pat’d April %, 1998, 








CEE. 


BEST OS 


Light Roadster, Weight 251 Ibe.. Price $1 15. 


W.JOH NS 2 


THE os he ed ade. 


~ Ww. JOHNS” WANGPACTORNG “COMPANY. 
Asbestos eating, Suing Scoam Packing. Golter Coverings, Fire-Proof Paints, Etc. 
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Materials. 
ee MAIDEN LANE, NEW oy * 











ALUMINUM Presse 





[MARCH 31, 1894. 


CASH fates eae in eat 
Twope. NEW MAIL, 
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quantity at low price. 
ig. Co. Syracuse N.Y 


TELEPHONES 


$1.25 Each. 
WITH CORD, $1.50 EACH. 
General Electric Equipment and Telephone 
Supplies. 


STANLEY & PATTERSON, 
32 & 34 Frankfort St., New York. 





As an expert machinist, [ am free to 


own that I think the machinery I make is the 


very best of its kind. 
I spare no pains or cost to make itso, My 


customers tell me I succeed. 


Let me send you a catalogue. 


a | brane, ory, ‘ports, tos CO. cualt's. pallepe: bammmen oon. 
P. PRYIBIL, 488-500 W. dist St.. NEW YORK. 


Oi. WELL SupPPLy Go. 


91 & 92 WATER STREET, 
PITTSBURG, PA. 
Manufacturers of everything needed for 


ARTESIAN WELLS 


for either re Hinginen oGordent Teste 


count shects on requests 

























JERSEY CITY. CHICAGO. PHILADELPTIA. Ao yg and wan 
F : fevatting War antes Phaane Op 
ditching and close quarters. Light in weight 
: handy, made of malleable iron and steel, 
| Cas Iron 7) rect pe a 
9 Ket prices) my KEMP MPG. CO. 
© 8 ¢ BAS pees = 190) hitinoke MDS 
Does the Work of Six. AGENTS WANTED, for Grinders) Su Liv- 
Costs 5 Cents a Day to Heat. _ Sus TanrEs Co, Swoutsbuny, Fe. 
No Extra Fixtures Required. | HAppWARF Resist’: 2 Rappeine Readeses 8F. 


Finely Nickel Plated. 
DELIVERED FREE ON RECEIPT OF PRICE. 
3” See illustrated article on page 197, 
te” Send fer Descriptive Circulars, 


THE BOLGIANO WATER MOTOR CO. 
WHOLESALE AND RETAIL. 


115 WATER #T,., BALTIMORE, mb. 





Betgtana’s Perfection ¢ Gas Iron. Patent apalied for, ™ 


| GGET a 
Ss Sa 


7 +7: 







SOLUMBIA 


IT 1S ECONOMy 
TO RIDE 


THE BEST 


Columbias are built to last. Riders 
know this; they see the honest old 
Columbias about and doing good ser- 
vice year after year. Columbias are 
also built to look well, as everybody 
knows who ever saw a Columbia. 

At $125.00, Columbias present a 
value which no rider can afford to 
overlook. 


POPE MFG. CO., 
Boston, New York, 


sen ron FINE TOOLS im eve WER SHO 
saa" C.HLBESLY & CO co. 


THE ELECTRIG STORAGE BATTERY CO. 


THe Guioripe Accumutator. 
Elements of all sizes, from 100 up to 10,000 watt-hours capacity each 
CENTRAL STATION INSTALLATIONS. 
Electric Launch Beaipmente: Phonograph, Surgical, 
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Specialty. 





























DREXEL BUILDING. PHILADELPHIA, PA. 














SEPARATOR 


With Cream Overfiow. 
a 


A. H REID’ 
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On h Oo. I Contes 


PRINTIN G INKS. 
PEGE RES SL 

















